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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a film semiconductor 
device and a liquid 

crystal display where the improvement of quality in 
indication, etc., can be 

made by putting each TFT in LDD structure thereby 
speeding up the operation in 

a CMOS circuit, and also, by optimizing the electric 

property of each TFT each 

individually. 

SOLUTION: In an active matrix substrate 1, for the 
purpose of lightening the 

intensity of electric fields at the drain end, at the 
source regions 11, 21, 

and 31, and the drain regions 12, 22, and 32, the 
sections opposed to the ends 



COUNTRY 
N/A 



09/06/2002, EAST Version: 1.03.0002 



of gate electrodes are lightly doped source regions 111, 
211, and 311, and 

lightly doped drain regions 121, 221, and 321. At the 
n-type TFTs 10 and 20, 

the concentration of impurities in the lightly doped 
source regions 111 and 211 

and the lightly doped drain regions 121 and 221 is 
0.5×10<SP>18</SP>cm<SP>-3</SP>, but at the p-type 
TFT 30, it is higher 

than that, and the concentration of impurities in the 
lightly doped source 

region 311 and the lightly doped drain region 321 is 
2 . O× 10<SP>19</SP>cm<SP>-3</SP>, 
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^Ofe*TFTco^ym^^«±L^-r. Wi. 
aWtfOIfc. iP*TTFT<7)?-Y*/kS£S< L*.£> 

^mmfc£mfx^zke>fsi®&i>h&. mz^co 

S/A TFTJ;0«)S?ni»[5l!ST'<±IIlJSiW^^ 

) tftktxgtz. zcommmzmmftimtf 
±z<f8jx\m&m. mw&mtmfSwmttizm.KtfL 

ztib<imm±mmfc£^hmiffimm tftk 

[ooo4] -3k mmmmiz&^x t , s/a tf 



(6) #ITF9-116167 

1 0 

[0005] zzx^miiiiMvmtgmMntim* 

SHU *<^BWfc^6i^iTFT<7>:*y«3££lf* 
S'J^aW«l«tttgatgflgllIffi*TFTfcT^L. HOB* 

izmmrnhfim^mm. t zvmmm&mi 
-thmzsh. 

10 [0006] 

mm ctitzmmmmm (cmos t f t > t» 

^T. N3!&tfPMOTFTti7-X • FUJyffl&D 

•«-&»#fctta«y-;* • >HtW£«^.£«BB 

£&9 (mT*S!T1iicoffijS5rLDDi:iiiS^t. <£« 
Jgy-X- KMyf«^LDDMt^. XL 
DD|gjS£IX£TFT£LDD TFTfcfjct*. ) . 
20 ClOLDD^COIf'fX^^jaS. Mfckfrg-TFT 

^f-^y^^^-vy^Ma, TFTwy— x • 
mtethmzm&.t-rh. xcmos tftksi, 

^Ft LTTFT*i)pJffl$fLTgS. fJrHT^T-'fT'Vh 
•J ^X^SrJflV^jgfB^^MtliP i TFTtD 
r TFT&lvfftiLDD TFTfcU vI^COT 

30 l.mzltWrFW&izmWjCMOS TFT«K 

[0007] *^"S<0LDD TFTtTCMOSEl 

DD^CO^-hfifit (TFT^T'l^CliLDD 

mmzim-t&wmm zm^t l. mmizv-x ■ 

yfflcomXMEL (*mvi±zti£ s/DBEtig 

40 y-hSSgHSrfK-r&fcKofcX^-yy^Iil^TF 

tt. ffy-h^ffi) ^'-hSftcoffi 

S *«»»fcl5HL, Safflftf^SlHlSS 

m%m££mrt-&%,. h7yi?x?<D*>tmx'M 

yn? Y ■ 4*ymzfc& v=yy Vx9<r&;lc&MM. 
(C±i6. J5f<LT0?S^ft!Htt^liiI±-frL«)ailiT'* 
&. JU"7ttll-CJi^7'J-^l|g£^fi/ht^-|»^. Ill 

50 ^<&m-h<T)X^h. iWtT^gf&BflcOCMOS TF 



(7 

1 1 

TT\imj£<?)Bm{VrtfLZti?zm3k. NMTFT&tfP 

d Dfmois- v mjLmMTmmiztywsiz mm 

b-t&0>X3ih. Sfo'CNSTFTi PWTFTCDjf— 

ztitfw&mmizmz cmos p noa? 

[0008] ?T»fo B H^SfiC0D r TFTfcPi 
TFTtTli-e^fflBW^'M^oTJgS. Dr TF 

i TFT(iD r TFT£Ji&LT:*ym5SiJ!g* 

)t&Wf££*DrTFTfcP i TFTfc-C-&**&£ 20 

[0009] ^ LfcLD Dffi^O^fcttjlSfSjtl 
e^JC^Ugfc LTttJSH . ZZT*m\5m 1 *S*MT 
FTtLDDSJ^jigA^^-ffiiWLDD TFT 
- *<0LDD TFTOLDDSiaif 

aoBiiBiBiBTFT^iBftiBSflrau*^, mi 

m8«£H^TFT£$j^*«PTO2:j£&. BP 

*,sitxe5:ti^^fc^<. TFT^m^wftt^g 
mLmm®z'\m*ts^%^%%t-m&tr. a. 

[ooio] 4«^j»^fci4jaTtd£t*«ta*» 

40 

[ooii] (*nBfl<7)S i mm) *m\&Nw&£v 
tmm^mmimzh^i:. msimtixvpmom® 

Y^y-Jxn^ y-x- HMvffittad-fe. y-h 

mizimj&v-x ■ Ki^>f ymmmti tti>iz. 
mzpm<mmhyyi;A?izm&wimm&- 
a y mm^mnm.^ mmm<mm v^yisx? 
tfcttsfiiBMJSy-x ■ km ymm^mnm. 
izimLrn^z\tzimti-z>.mBPmcommh7 so 



¥im-9-l 16 167 

1 2 

mtmma. miNm^mhyy^x^tz^^mn 
ttiuiepsco^ h ^ ^ ^'x ? iz&v&m&iSMj&v- 

X • FU^f >1IM0TOf1HMEtt, ftl . 5 X 1 0 18 c 

m- 3 *^3. 0X1 0 18 cm" 3 iTN9®Bfc:J>9. ftf 
ENS<0^)8h7yvX^tciJftl»ME®ilSy-x • 
KH >«^^fi«5jiett, #0 . 2 X 1 0 18 c m-3 
frt>V)0. 5xl0i*cm-stZ'<DmMzt>&Ztt:® 

[ 0 0 1 2 ] BifidNSiJitfPMiOilllb^ yi?X9\t 
fiSTO-bXfCgjt^fL. Bu£NSi5±tfPM«0»]S 

h^y^'x^wffiigy-x • KW>«K$«d»-& 

¥*£*ffit<0)US5: tfc L. MfcMiePM^IS h 5 y=J 

xfiztm&mmm&v-x ■ Yv^ymmwm 

SUff^CDrPLDOfcLfct^fc. t fcCDrPLDDli<fc£ 

1. 2X1 0 12 Cm-2gCD t PLDD • t^l. 8X10 13 

cm" 2 

lxl0- 6 cmgtg4. 5X10«cm 

zmttQmtzhhz t zimt-rz . 

[ o o 1 3 ] mzNwtsiifpmcommhyyi'xfii 

h^yyx^^i&gy-x- KWyfgi££fi§j£-t£ 

xfiz&v&mimi&v-x ■ fvj ymmpftmi 

2. 4X1 0 11 cm-2gC Dl HLDD • t=S6. 0X1 0 12 
cm" 2 

£ffirc-r$mizt>&z\ttmit-f&. zcomtnd& 

lXl0" 6 cmgtg4. 5xl0" 6 cm 

[ 0 0 1 4 ] MBNSiiitfPMwStlgh^ yitxm 

fiz&w&imim&v-x ■ w^ymm^mim 
fciVfffiPSto^Mh^y^x^ttjjtsmisfi 

DrNLDD t CDtPLDDtT^Bb^^fcx CDrMLDD t CDrPL 
3 S CDpPLDD/CDtNLDD ^ 5 

&£v ! pmcv&mh7y : Jxfcr)®m.v-x- yvj 
yfrnzmm-h^mtomnwrnz t turt^ t 

1 X 1 0- 6 cmgtS4. 5Xl0" 6 cm 

[0015] miNm&kTfpmnmmh? y-jxns. 
h^yyx^coffijftsy-x- HP^y^$:fiiji£-ti» 



(8) 
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1 3 



1 4 



*m&m?>mm£ 1 1 u mztmumvmm hyy=j 

1.2X1 0 12 Cm- 2 gCDrPLDD 
2. 4X10 n Cm- 2 gCDrNLDD 

3 CdtPldd/ Cdtnldd ^ 
Ixl0- 6 cmgtg4. 5X10" 6 cm 

[ooi6] *wnimm^mtmw.tfmtfLztitimsL io 
z®mmv>--®ti-2>nrF®&izteux . wmi&m 

[ooi7] (*ftMo*2 «*) j&mz x mm 
*mttT7T<7-?hv?xmg±iz. mm®®®? 

mmmmmhyyzsxft. MmmmzB&ztirz 
» i mmmsnmam h ? 1 

zraeaxisiiR h^y^ nt. y-* • k m 
x*fcts*t4SSMaasy-x ■ km ymmc^mi 

^f|M«NMT'*) 0 . fiflESg 23n£(±P&C&£ -r fc 

swafc-t*. aMasffiseissffiapst*^ fr 

B*28«l4Na[-C*4Ci:*1*ai:-*-4. 
[0 0 18]«ffiPa«WttH»ffiWRb9^^^t: 30 
fcft^fflBffiSUSy-X • KM VftttaTOftftSft 
fiENScoigiSIIISfflSffih7y^x^tc*j{t2,M 

iBfiiisy-x • Y\s4>mmKWto®mz\mLz 

[0019] HUSNMiOffiiftlUSSfflSIl h7>¥X?<?> 40 

LtltZlZ^ LDrN . WDrM, L D rP . W D rP fcL JJTF 

0. 8g (Lorn • WdtN ) / ( LdiP ■ W Dl p ) S 

1. 25 

[0020] ( *&ftom 3 «n ) *»jjk: j: mm 



CDrPLDOdiJ^ 

8X 1 0 ls cnr ! 



t^l . 

tg6. 0Xl0 12 cm- 2 
5 

•*»@s&a5Tc mo sB»£«M»- i mw&*im 

^xftsxvmmmmmmhyyisxfit. v-x- 

LDD*Jt£*U IHBMfffilRh^^ 

-f hw*>* i mim<?>*m>t . rn^mnco 

^2O8C£0rofefc^A3*rC»&£2:fc:J: 

0 . ralBm 1 ^mM^HftlfllSSIH^M t>5yy'x^ 
jggy-* - KM vfffl*J: 0 t>£fmcfiaKOigl 

zt*mmt^z>. WL\A±mm.im , m.\±pmx'h 
[oo2i] mi^i^mtmwmmmnmvvy^ 
mmm.v-x ■ y ymmzt5v&& 1 #«m<7) 

«(^(t&9l2mB07iGnSJK» Nn c m-3 1 Lfc 

Ni . NnU, TIE«0#^ 
0<Nii<Ni <10X10 18 

(Ni -Nu) S3X1 0 18 

0<Nn g (4X10 18 ) 
Nn<Ni S (Nn + 3X1 O 18 ) 

0<Nn<Ni g (Nn + 3X1 0 18 ) 
Ni £ (4X10 18 ) 

0<Nn<Ni g (4X10 18 ) 
(Ni -3X10 18 ) gNng (3X10 18 ) 



(9) 
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1 5 



1 6 



m) xfcNi , Nn(±TE<0#^ 

0<Nii<Ni £ (xX10 18 ) 

[0022] m>m$±&<r)®&3k^w<m^mz 

^^j£TOffl«tftl^-CluiBHSffliflS h y Vis*? 

omm.v-x - yva ymmmm-^mmz^wa 
BLnm2mmm*m»£mxL. l*»&«c. mmmi io 

\iZl&LXW^%mmYyyfx?<r)®m.V-x ■ 

km ymamm-^.mm^ mu&mg&2m%m 

t Lxwmtifzmsmmfm v yyfx?<mm& 
v-x- km ymmcmtfi^immzmimmmizK 

(mmv-x- vv4>&mm®.-$-hz.tzmLt-$- 
h. i&^iw^immmmmnwmwkYyyvx 

^imwmwm?aMx\t. mv-x ■ kw y 
mmcomm.i'^.mmizMtxmimmmmm vyyfx 
?<mws.v-x ■ km ymmmfcf^mmzhfc 
m&<r>m\mw&ttm*mxL. Lactate mm 
2 mmm<rmh®mmmm v y y fx ? com&mv -x 
■ vujymmm&ir&izfr^msi^mwmpm 
mmxmxii. mv-x- ^u^ymmm&^m 
wzmtxmmxmmh yyfx?<nwmv-x 
• k m yfrnrnm-^wmz t mmmm i mm 
m^mmAxfflzmz>% i mmm^mmco k-xs 
x*)i>4^v-xm<^m2mmsppmmmxL. m 
amgm i wtmfmMjjMttvxm&tcfc 
tmmmmmmhyyi'xfffymjgv-x ■ km y 
«*Mimf&aBmzt$tti> ^mm&zmmmzigm 
gfo-tzztizx-ix. msiwmmmmhyyisxftD 
&mzv-x ■ vujymmzBm-hztzimt? 

■5. 

[0023] ( *mxom4 mm > *»hb^ i &i&, H D* 

*gS<iT?f- -f 7"? h 'J ? xafeJbt . 59M1IHHK: 

^j££*ic m o s 0?5£ ffifii-f&m i m'm.tixvm 2 
mmicomiwmfm k 7 yyx* t . agfgKttB 
ti&titzm 1 gwoHSfflsfm k 5 y fx 9 1 
hm&msmiz&^x . msmimnwcowmmmm 
yyyfxt. m^im.%mmm^nmmmvyy 
fx?. t5XVmnm2mm.<7)®®mmm®hyy 
fxta, v-x ■ vujymmcoo-h. y-v-mmn 50 



30 



40 



mizfttxy- h&mmzftLxtm-tz&ttizim 

gy-x- KMyfW**«i4LDD«t**t. I? 

IE® 1 *SmS<7)I5Sy8?S§S Yyy fx 9 cDmsiimglV 

-x- km ymmo&zte. miemmwmomm® 
mmmmhyyfx9nmHimmv-x ■ km>-« 

«s«ns-c&*k mmm2Bwm\iPmx't>hzti: 
mit-t&. mwmmHimmm±pmx'S> t ). im 
m2mwi^mx'h &z\t ^mt^-h . 
[0024] impm(vm)®s%mmf& yyyfx?<r> 
mmmmv-x- KH>««fi3H. mswmo 
m>®^mmmhyy : Jx?comtiimmv-x ■ kv 

mhmmm®hyy t Jx?nmm&wu£v-x- kv 
jym®<r>%zi±. m9&PW.<omm®$&mmhyyf 
xfcrymmmgv-x ■ km ymL^^znvx 
mi. 5®frt>m&£x-<?>mMz$>&zkzimk-r 



20 ffiiUJg 



[0025] HalENacO»)|5ISSffl^{g h7>y^ 

LDrNLDD , WDrNLDDfcU MEPM<0«jHlS&fflgE)l h 

flSSr-Wrfl-LDrPLDD. WDrPLBDfcLTtt^tC, L 
DtNLDD. WDrMLDD, LdiPLDD, WDrPLDD(±, JUfff)^ 
1. 5< ( LDrHLDD/WDrlJLDD ) / (LdtPLDd/W 
DtPLDD ) < 3 . 0 

[0026] ztit><7)ffi§k$ummzM^x . fifENa 
iHftigssffl^ h y yfx^co^^u^a 

JlsffiZZtlZtlLDrt . WDrP tLttlt, L Dc N , 
WDrN . LdiP . WDrP JglT^C 

0. 8^ ( LDiN • WDrM ) / ( LdiP ■ W D tP ) S 

1. 25 

zmtitztzmik-th. 

[0027] (*mx?>m5%B) *mnz£ztmm 
^gmir tTiTvvv? xmm±^ mmms&mz 
Bf$.2tic mo s®s8£fitj£-f&mi mrnma£vm2 
mmmnmmms&mmm vyyvxtt. mmmmzm 

j££*utfg 1 «SS^a*fflislS h y yfx 7ttt-t 

tmaa&&sttzts»x:, mmm-moMmmmm 
vyyvxL mmimmm^mimmmmmhyy 
fx?. niifmm2^mDwm®^mnmvyy 
fxm.. v-x - vujymmm*,. y-vmmco 
ffiSMzftixy- ht®m$itixim-t&%ttizfm 

l&V-x - yffimffii&LDDWmttl. m 
fil® 1 gms?)ffl3&ffiS§! Yyyfx ?<r>m§nmmv 
-x ■ kw *«*0>*3ul m%!&imm.<rmm 
fomm v y y fx ?(?>mm®%.v-x ■ h m y®. 



(10) 
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1 7 

mit-th. mvtmemimwM.\iPm?$><o. mi 

[0028] ffiaiPmcrmm®%Lmmmh7>isx?(D 

mh®&mmmh5y : Jx?<?>miim&v-z ■ hp 
4ym®cr>fkzx*)n\>^tz¥®it?z>. zmmi 
nmcomimmmm h yy^x^<omm&m.v-x 

yyiSx?<r)imi&m&v-x- KW^IBHoftSfc: 

[0029] mtpmmmmt,mm& yyyvxtiz. 
bmimmmv-x ■ Yv^y^mmm^. 

it. mMNmcmWimffimm&hyyVxtiziiV&m 

wrnxv-x- k u-r ymm^m^^zim lx 

&vyyi;x?iz&»hmmm.v-x ■ km ym 
®<v*mmmt. msiNm^msmmmmhyy'j 
xnzmtmn&mv-x ■ YvAywmwm 
^\zft\^xmsfefrhmfe*xmm,zhhzk-k 

[oo3o] wmnm^mimnmmm. h y yvx9<n 
fflaggy-x ■ vu4 ymmctfkZtsXVtiaZZtizti 

LorMLDD, WorNLDD fc U BUfBPSOffillllliS&fflSf 1& h 

(B2r-eil-filLDrPLDD. WorPi.DDfcUtfct'C L 

DrNLDD „ WorMLDD „ LiDrPLDD . WtrPLDDti. tcXT&)& 
1. 5< ( LdpHLDd/WdiNLDD ) / ( L.DrPLDD/W 
DrPLDD ) <3 . 0 

[oo3i] miummmmmm® h yyvxtn 

^^Sfci^f-v^/Mi^^-ftiLDtp . W Dt p t 

LfcttiZ. Lord „ WorN, LDrP . WDtP ti, KIT 

0. 8^(LDtN • WorN ) / ( LotP -W Dt p)^ 

1. 25 

[0032] (*%Pnco®6BB) *HBflJ±NSfcJ:^ 
P M<7)^)g H y y VX 9 K J: 0 C M O S 088*^ $ *t 

tmrnmrnmiz^x. wmwmmvyyvx 

-fft.LorM.DD, WotNLDD t Mi P SO^IK S 7 V ^ 



18 



10 



20 



30 



40 



ft-fftLDrPLDD. WDrPLDD t Ufcfc^C LDrNLDD. W 
DrNLDD, LorPLDD, WorPLDD<± v JiTRO^ 
( LDrNLDD/WOrNLDD ) ^ ( LDrPLDD/WDrPLDD ) 

[0033] *»«c J: SSE^T^aJlT^r -f 7v 

h u 9xmmjiz. w&mmxQ, mo stgffisrjj&fct 

■5^1 gmMfc J: US 23Mf»E88Jfl?«ffit h 7 y 
i^'x ? fc . B^^cmSitfcm 1 gmScDBUIffi}! 

mvyyi;x?t£tt&w&$mmizt5^x. mi 
msmmmmm h y y itxts iixtmmmmm v 7 
yi/x9\t. y-x- *\s4ym.m>o*>. y~vw& 
tf>ssawc*t lx?- htmrnitLxmi-hmizte 
m%v-x ■ fw ymmzffiz.hLDT>mmttL. 
mm 1 mwmmmmm h 7 y >-'x?<offisigy- 

x • y^^SJsil/Slr^iimLpiiLDD. 

wpiiLDD t l> mmmvmcofmm&mmmhyy 
=sx?<r>&m.v-x- vu-<(ym®<DfkZis£vmz 

•?"^'? r iT.LDrILDD, WorlLDDt Lfct LpiltDD, 
WpiILDD s LdiILDD, WorlLDDfi, JUT«0^ 
( LpilLDD/WpillDD ) ^ ( LotlLDD/WDrltDD ) 

[0034] *%BB(ctSSm?S5Hi (*I&HB^2^ 

mm) *^ (*HBg<7)ig6co«©) tiEm<o?g^^ 

[0035] 

[ 0 0 3 6 ] $rii. jartawrt 1 m 

B) (i±t LT«^ai*^M*]Il 2fcH-tl». 

[0037] (*mxom2mm) «±±t lth^^ 1 

3*^a«JSl8tW1-|». 

[0038] (*^c0S3je® ) «±t tT^^ 1 

[003 91 (*^^4Jg©) {i±tLTf9*Ji3 

0*^II3<Jl3 6(cK-tl.„ 

[0040] (*^o^5Jg.«) {±±t LT^*JI3 

7*^n^^4 5(cre-rs. 

[0041] (*^<0^6JB©) J±±fc LT^*JS4 
[0042] fflL*fSBB(i^*l^»#lfflH^l[tie«$ 



[0043] fcfcOTCWfl*&*»WHl*>£<fcHB 
50 ft^eB(=Rt&«rClr&4l, #^|<0^®Srs¥*r«. 
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1 9 

mizr ?f -f f *j ^xmmcom&iitsmizmm lx 
[oo44] t ?wmm\Hm.<r>T?T < yv hj ? 
micr)T?T< 7-? h y 7xmnt$&mmmt&8 1 1 

T - 9 - Y 5 4 i TO 8 2 V y A 8 3 £■ if *> £> 

mm®8 1 «±fi^^9 o^a^9 1 xmrnm^tu-z 
mmmm^ u * £ fcuaajHT f t 9 2 ixm 

9 1 £tt LT^BXfttt£&R U y7h^?8 
8*l'^S'7?89&£*fe4Rj£&h.&. ^7M/y 
8 4^8 8 1 Eofcrtj^IBl&[5|?&cD£< {4H2 

( b ) \zw<$* zm^mmmt lx&*).c\ 

tlh4 ^A-^|iNSOTFTn 1 1 PITFTp 1 b 
izX o X C MO Sflb&OTDtt>*iT . fe^»mssrt 

FT9 2fcWftHIWCJBV^*l4NaTFTfc5SR0« 
Maft<cffitt6*i&PS!TFT'C&S. iix^5:01tc 

s&ssfw^-f . i x^tmmmm^zx 

V^WBHfflTFTl 0T'3f9. d^Tiifi^fc LTN 
CMOS TFTT-*-5Tt>ftVn *t>&lzm%tlX^& 

coitNmc^m>m^mTFT2oxh r ). *m&tzti 

?»&atfPSOH^BJIJTFT3(>-C&*. 

COT F T<0d ^NMOlH&lHlS&JflT FT2 Ob PM<m 
»IHISfflTFT3 0{iCMOS«^IX , 3. MifrZ>*u< 

[0045] 1&mnT9T 4 7~?hV7xm%.lX 
it. NSfiOB*fflTFTl 0(±V-X • FWMRtfl 

1. 12«0d^>. 5£ttLTy-MftlHI 
1 4 *rtLTfl*W**4H=ffi»Ky-* • HW 

1 21£^&LDDflfj££WL-Ov&„ & 

±LTJg£. 

[0046] HfcN®<oaaSHllf&fflT F T 2 0 Pi<0 
WWH»fflTFT3 0fcy-X- Fl"f>««2 1. 2 

2. 3 1. 3 2*>'3fc, **-MW2 5. 35fc*TLT 
y-MHWR24» 34^LT*W1"*a5»fc«iME 
7-X - FM yffll*2 11. 221. 311. 321 
£fl££LDDt||j3£3rl,TVi&. 

[0047] dc9£3&LDDjg}t<7)TFTfc:|SU f- 



2 0 



**;mw#l OjumcOTFTfcfcttS Hl^W ^WE 
(s/DBE) fl>^*;WEtt»tttH3Jc5i^. 03 

(a) (±HHL2 lT'LDDffijtcONMOTFTtCfcft 

s km ym&co^ iMSttfflLimu 2 3 

W777^ >ffl^cONSOTFT{Cfc«tS YVA V 
H£EAf-r*;l^0cfftt^tTv^. X@3 (b) ti 
IQIL2 2TLDDlijSiOPScOTFTttJ{tSFU>f 
>«E«^*/hg8^tt$:^U H^lL2 4T'-fe^7 
T9-f y«t^OPS<0TFT(Cfc(tS KW >S9E^ 

«£. LDDffigOTFTfif-^l^fc-fe^T^ 
VffijtWT F TcOifr 1 / 2 4 TJfi < LT t F H 

vffl&%-%-$-h<r>x*mh. mta pmoldd tft 

fttl- 5*£mgjg£. XNIOLDD TFTT'ti 
2. 5 *t mgjg£ TH^r *nrBM&W&Vh h.titi 
XZtlt><7)LDD TFTTm&Ztd&m@m&8rf- 

0. »<UHIE (Vdd) 5:T<fl.WC§. 

[0048] (^minmi&m) 

mmmmr f t 2 0 1 psoeniaHfflT f t 3 0 

SrLDD^tL5tJt*(rC«R#5rCMOS TFTIi 
5„ HRtCPScOKISlHlSfflTFTSO^ymgEJiN 

mnmhm&mT ft 2 0 wjj-^^tcjt Lrst+>'t- 

30 <7)/L2/3SjrC*S*tCjgHLTV^. d<D*ffJ4S 
mCMOS LDD TFTT'tl^at^Oi-jTV^ 

s. w«cMosia»frffiiftt£Na^nnBii»flTF 

T2 0 1 P ScOiBiftlsISSfflT F T 3 0 £ L D DffimzX 

4iZ*rft>m< P5WLDD TFTcO^-ymSa (H4 
C^iSL2T^-r. ) (4NMCOLDD TFTcO>f>m 
^(04tC|^LlT'^-r. ) fcJtK8LT'h3<*->T 
tt»9. Cl<0«(CPSfcJ:t^NMOTFTcDfa-C3j->« 

ttPStJil^NSTFTig^- MSA^y^tfSi 

^RHk^orflJIV^fiJFarCMOS TFT\mt>tl 

[ 0 0 4 9 ] -e C T*»Wi NM^SBiftlHlSSJflT F T 2 
0 fc PMcOlESllHlSSfflT F T 3 0 OBTry-xiSK 2 
1.31. *YV4>ffl&2'2^ 3 2. fcilX^^/l, 
50 )0£fiH(2 3. SScO^^^rfc'SrH&lBl-^fcLT 



( 

2 1 

<W<y>x£[l>]±.Zlt&<DX'1iZ>. ClixJiPfflLDDT 
FTC0LDD^(lM«t^*6!BjMKSrNSLDD T 

s . n mmmmmr f t 2 0 T-«fiji!ig 

V-X - yfWg2 11. 2 2 1 <0*t$!|*|j®gS:# 
0. 2X 1 0 18 cm-3a>A>#j0. 5X10 18 cm-^t 
O&BtC^LT&ScOfctfLT. PS«S»lHlJ»fflT 
FT 3 OT'tifflifflgy-X ■ F W y^«3 11.32 
K^vRtWlJESSrifcU. 5xl0 18 cm-^3. 0 
xi O l8 c m -3i-CcoSHC^LTJ>S. -r&fc^P 
S<0TFT3 0tfcft5fijaSV-X ■ FM>iKtt3 

11. 3 2 1 O^fcMiJi&gS: NSOigillllSSfflT F T 2 
OtCtJttSffifflSy-^ • H M y®«2 11. 2 2 1 

[0050] NMcOBSfflTFT 1 Ote. NS« 

S®6HlS&fflTFT 2 0 fc HfttSBftSilSitob. *CDffi 
iBK7-x • FM yfS«l 11.12 l<0^*fi!HjjgS 

{i. Nmemm&mTFT2otmi<. m. 2x 

1 O^cm^HSO. 5X1 0 18 cm-3Jt«t 

[0 0 5 1] 3ri>, NS^IffflTFTlO. fcitfN 
M<O|gi!llllM8fflTFT2OC0y-X^l 1. 2 1. fc 
£Wl"(>ffl£l2, 2 2?)d*>. ffii&gy-X- F 

m>«iii. 121. 211. 22i*m<mm 

H. ^FM*9lM*5**lO . 5 X 1 O 20 c m-3<?)«jt£y- 
X- Fl^-f yfS^l 1 2. 1 22. 2 12. 222T"J> 
PS<0ggttlllSgfflTFT3 0c7)y-Xia^3 

ltutfFW y«Wc3 2<o3^. ffiiftgy-x- hp 

>-g|«3 11. 3 2 1 £R«Rtttt. TOiBfiilS*^ 
2. 0XlO 2 °cm-3<oHi§&y-X " HM>«|3 

12. 3 2 2Y**. -ix^KSJ&MiitttLT. # 

TFTt:^tt&<i-^i^>B*ms^ if <owm 

[0 0 5 2] (mi»Cl«S#TFT<7)Jr>--^7'J 
-^mSPBtt) ^WJ:3t«j£Uc«-TFTfc^L. m 
5fcJiHf|L3-CNMcDM*fflh5yyx?l0. fcJ: 

t^Na<^ia!ii5is&fflTFT2 ow^y ■ ^yv-fm. 

*$tt£*L, ^ISlL4T'PMc7)igi)|S|KfflTFT3 0(7) 
PScogg»llI?SfflTFT3 0TJi. ffiAKV 

-x ■ v n vm.m li, 321 vKvmmtfKm. 
«ot ft ( ummrnm v y vax? 1 o a xvmmm 

iftJf|TFT2 0) 0)%tHztiMLX&\iWZ\ Sftjm 

m&tfm^immzit lx >bz < x i> . paemin 

f8fflTFT3 0^ym^tt«. NStf)!Si«fflT 
FT2 0tmmnV<J^iX'Hm^tlX^l. *tl®.. 

isyyvi;x9\z.%iWhmt^\z%tt^-^s*m 
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2 2 

ffrFf&feL&V*. Up*>, PM«OTFTtNMOTFT 

%&i>mmmx$>i. NM^ranis&fflTFT 

2 o . t$£VNm<7)m®®s&mT f t 3 0 -m. y 

[0 0 5 3] ifc. NS«OH*fflTFTl 0T*t>. Jt7 

10 y-^matf'jv&wre. m^ts^y y y^mm 
[0054] imami :&iBmmz&TFT<m 

xhh. 

[0 05 5] 16(a) t^J:5(:, 53Sffl£ 
=5ri:*O«^a«2c0^ffitc. LPCVDffiifcdT^X 
20 VCVDft&fc'£^vC¥3l(*:ffit3 (tf'JS/'JnyjI 
M) 4fc. Tt^rXO^ynyjIffii* 

BfS.Lt:®. U—fT--Jl>mtt:im8f$.%mzJi'<) 
# U ^ y n & S . 

[0056] act. 06 (b) fc^tf-JtStc. 

ft£&tt«D¥*ittKl la. 2 1a. 3 1 attS. 
[0057] Wie (c) iZtji-tZolZ. 

^*)81 la. 2 1a. 3 1 afctfLT. I^^ffi. T 
EOS-CVDffi. LPCVDffi. T^XVCVDffi. 
30 HTOmKtlzX*). J¥$* 4 ^l 2 0 

AO^U 3 >RftjRfr6&*y- 14. 24. 

3 4^»«-rs (y-hMm&tian) . 

[0058] H6 (d) tS^-idfc. ^'-hte 
SKI 4. 2 4. 34cr>$miZ, K-TH^'Jay^y 
HK^fc'*^^S^-h«ffil 5. 2 5. 3 55 

[0059] 17(a) \Z7fcfi otC. ffi^fflg 
2<0^ffi5ra9«tpfcLT. LPCVDS. APCVD 
ffi. 77X7CVDft, O3 TEOSS. O2 TEOS 

oo*>rxh o-Acoi^ y 3 yiKLJga* 1 ^ 

5. 2 5. 3 SWSSSP-Cli. y-h«S15. 2 5, 3 

5<Dmzizm?&fttiv. micommmm4 i#m 

<%h. tztUi. 7-\-m&l5. 2 5, 35<r>W% 

Mb5oooJtvrxyx3-&. y-vimwLiA. 2 

4. 34<r>mZ1fi$}l 2003fyXXho-A. £U<?5 
B^»4 1 coff 2 0 0 0 jJ-y/X h o-ATfc 
. §5 1 OJf ISJ£*i4 1 C7) 0 *> . hmfliSg*^ 1 

so u mmmitiimx'imzrf 3 2oo^y/^ho-A 
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T£>9, >-'-bmffil5, 2 5, 3 5fti£T'{i, JS£#>* 
^8 2 0 0^y^Xhn-AT'*>S. frfrhmH<?>££ 

mmtx. im<vT.mz&uz. lddabhcotftj- 

[0 06 0] i-f. 07 (b) Jcj^J:3t % t&gfflR 
2«flH»7)d*=>, HSfflTFTl OffHOKf^Sm 

umcrmhmmTFT2o<mtfi : f'%.mm)si; 

XKvx?51TH3. ZCDttBT. T?*T?m<7)?F 
Wfa. t:kH£#vy4*y%2. oxio 15 cnr 2 o 
Y-XSX'4 * V LT , Y- h Sffi 3 5 fctf LT S 
^^WtV-X«J^3 1 . iiitfKM >ffim3 2£ 

[0061] *-<oigs, *wbm\%tebfatM» 

1, fcJ:tfKM>'^«B2<7)d*>, 7-hW&35<T) 

mawttm-i&to-vUs zzzmmi <nmwmm 

A*#2*r<5fc'ffiV\ y-xfS«3 1*5j:tfK 

m y®«3 2-m. y- hm&3 5<9«a5fc*r*rrs 
sp^-t^ifejis*^ 2 . o x i o 1 8 c m -3 <mmmv 

-X - KM y««S3 11. 3 21 MBtfLZtli. — 

zztfcxmwimv-x ■ km >w^3 12,3 

2 2<D^*£!|$jaglJ, &2. 0Xl0 2 °cnr 8 fc3:6. 
Zff) i 0 lz LT , PScOK»0!SfflT F T 3 0 tfgftS 

[0062] iKK, 17(c) (35** J: 0 PS<0|g 
SHUS&fflT F T 3 0 <m$Mm: V>i?X\~~?X7 5 2X' 

mo. zmmx\ Y-t-m.^ym. tittav w 

*y£0. 5X 1 O^cm-^K-XftTM^y&AL 

r, ^*-h«ffii 5. 2 5t^traes^wtv-x 

Hl£l 1.21. fcitfKM VfSiSl 2. 22£)gj£ 
[0063] ^ism, ^mxm-X^t^ii^it^ 

tf^*>v&mm\3. 23ttch. fit. y-x^ 

*11, 21, i>J:t/KMy®$l 2. 2 2tf)d*>. 
y-K«®15. 25cm&\zmf-$-h®KT'\i. ZZ 

zMotsi wmffiimm law**:*), -eoffiogu^ 

J:9i. lll^^«!B5#A»* J 2«fHt'(Sk\ ffiot. 
V-X«*ll, 2 1 4 fiJ:VKMyiHl2. 2 2 

Tit. y-hmsi 5. 2 snwznmh&wz-* 
mrngtmo. 5x1 o^cm-scoeigjgy-x • k 

M V'ffitSl 11, 12 1, 211, 221 tiW&LZtl 

h. -e^^i^<Siisy-x- Kwyssi 1 

2, 1 2 2, 2 1 2, 2 2 2?>T$&MKti, *t»0 . 5 
X10 2 °cm- 3 T'&&. <l?)J;3fc:LT, ISfflTFT 
10, fcJ:t/NS<7)iBiftI5lf8fflTFT2 0*^$ii 
6„ Lfr&f&fc:, ^^'Xhvx^5 22r^*-r& <> 

[0 0 64] &(;:, 07 (d) fcStidfc. SiSlOJl 
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1 cnmm,zm2<r>m^mmA 2 zm&tti 

mz. ««Dfctf>«9T--/l'£fi : 5rdfc, 01 iz^-f 

TfTJ-fihvrxmi.itfBi&ztiz. zzx\ m 
1 nmwamm 1 fc!&2coJiig$&iiig4 2 t<osiSi? 

J2. ftl. 5/*m~#j2. 0jum"CJ>&. 3rfc. ^TF 
TdttLTtt, ^lfci^2«0®|^^)g4 1, 42 

frh%mmmm4Hzny?? h^-^m&ttc 

[0065] Z<Di. 0 %ffi-TBf8.?titf. ^^IS 
10 StTLDDfl|^cOTFT^«T't=S^T', *7'J-:7 

xrmx\ v-xmm 11, 21, 31, fcitf km 

12, 22, 32 ZBfct&feff) K-Xft*M« 
[0066] (SSfcfll 2:^1 }gSt«S#TFT£OSiJ 

[0067] JaT(=W»t4*ifiTt . |fiB<0i? 
JS*&fc06 ( a ) ~ ( d ) fc*-fIg#«taLTU& 
20 COT, dit^OIScOfKBBSr^BSL, 06 ( d) iz^t 

[0 068] i-T, 08 (a) t^-fidfc, ^'-K« 
Si 5, 2 5, 3 5£jftftUfcflL PS^IftlllSSfflT 

ft3 o<mm-^mm:^x h-?x? 5 3T'a->^ 

*t«-C, BSIBTFT 1 OfcJtfNM^WjUIS&jrrF 
T2 0^fi£^«^tJtLT, K^— M<0^^, Jt 
fci.Jf, 'JW *y*m0. 5X 1 0 13 cm-^H-X 
»-C>f*y&AU y-h«lil5, 25(CitLTiB 
S^MSFteiMKa^KO - 5 x 1 0 18 c m-3<ot£i&K 
30 coy— X • KM yfWel lb, 12b, 21b, 22 

f-***4gj«Rttl3, 2 3t^rS. t*»l.f*K, l'^* 
XKVX^5 3^^*-TS„ 

[0069] <RtI, 08(b) fc^-TJ; PS^ffi 

i&ssMT f t 3 o^m^&mmzMix , hswt 

F T 1 0 XX/ NM?)IB&@S&fflT F T 2 0 Y% 
SI 5, 2 55rt,J£>6tg3l'> ; XhvX^54^m 

L>tf*, K^-- Sco^^, titiuivyjtyzo. 

5xl0 l 5cm-i<r)V-Xa.X'4*y&X-tl. zz 
40 f, l/>-*XK-7X^5 4<0SSgSt. ^*-hmSl5, 2 
5tf>aggBfcOSE£l±, 0. 5^m~2. Oxtmgjg*^ 
L-O^S. -ecOife*, fi^coy-X • FM>«W1 
lb, 12b, 2 1b, 2 2bt«, TFmtiM&O. 
5X 1 0 2 °cm- 3 ^j^gy-x ■ KMV^tSl 1 
2, 12 2, 2 1 2. 2 2 2i)mtfLZtlZ>. fiS 
m>V~X ■ VVJyffi&l lb, 12b. 2 1b, 2 
2b<7)d^>. U^K-7X^5 4T'Si>ttT^/>:^ 
ti, -e^i £ ^*fi»£##j0 . 5 X 1 0 1 8 c 
i£iSJKy-X • KM y®S<l 11, 121, 211, 
50 221fc=5:&. ZVXoizlX. B*fflTFT10J3i 
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[0070] 08 ( c ) IZ^^X d£. H*IBT 
FT 1 0fcJ:t/NS^»IlIS8fflTFT2 05:U^Xh 
VX? 5 5TH-?fc#®-C, PS<0ig«||llSSfflTFT3 
O^jSTOBigfcttLT. T^-feT^-a<0^t€%. 
tztt\fXu>4*>&fy2. 0XlO 13 cm-2(7)H- 
XfiT'^y&ALT. y-h«S3 5C^LTi^ 
^W^^TOJK*^J2. 0X10 18 cm-3<Dffijg£« 
y-X- KMyffii»S31b. 32bSr^-T-5. & 

3 3fc3:6„ LA^&fc:. l^'XK-?X?5 5£l&*i- 

[0071] 08 (d) fc*tJ:3fc. B^fflT 
FT 1 0teil^NS<?)|@l)IlIS&fflTFT2 0{Cjnx'r. 
P£<?»III8&fflT F T 3 0 <7)?- KSII3 5 £ t 

£H3i^*xKvx?5 6£jgj£W:&. r^-tr^- 

MW^gftj. fcki.tf#oW3fy&2. 0xl0 15 c 

m-2oK-xg-?M:*y&A-n>. -t.it. i^'xk-? 

x?5 6cDigS&fc. y~hm&3 5<WS3ttcrmHi. 
0. 5vm~~2. OumfmimLX^&. -£?>JSa. 

ffi^scoy-x - km >mm3 ib, 3 2 b 

IHKU&f 2 . 0 X 1 02" c m-3?)i§3|J£V-X • K 
A >mi&3 12. 32 2rt*»j£3*"U>. {£i&g<9 
y-X- KMVPt83 1, 3 2tf)3^>. UyXhvX 
? 5 6 TWrfVC V tfrSWHi . *cr>£ £ TOttttiBfttftt 

2. 0X1 0 18 cm-3^gjgy— x - Y\s4y<ffl&3 
11. 32 1k&&<, .TOioCLT. PMoaSbElBS 
fflTFT3 0^©ffifS. 

[0072] a^6gSirft<9flW;:{> . y- Vmk 1 
5. 2 5. 3 5^IHffifc^ttx-y^y^-C^-f K»>* 

-tvzmi,. z\m* w*->\s£m^xLDDmm<7i 

[0073] (mi»^<tSLDDigJg) b5^<^ 
SSfll 2 TUT FT£ 7 ?r 4 7V K 'J ? Xg« 1 ?>BiR 
fflTFTfeilXgglftlllKfflTFTi: LTfflV^t § t. 

fflTFT3 OCDi&miV-X ■ FW yffl&3 11.3 
2 l<7)^t£»££ift2. 0X1 0 18 cm-3(;S^L, 
BlgfflT F T 1 0 fc il/NS^raSSSfflT FT2 0W 
fflsi&gy-X • KM 111. 121. 211. 
2 2 1 co^^SSr^O . 5xi0 18 cm-3ttSS£L 
Pffl<7)TFT^(Sj|jgy-x- KWyfttto^ 

ttlMl. 5X10 18 cm- 3 *^^3. 0X10 
"cm-'iT'Wilt'. NMOTFTcOffiigJKy-X - 
KM >f»^4^tKtf#0. 2X1 0 ,8 cm-3^ 
A>ft0. 5X1 0 18 cm-3^T-cO®H(c$>ixKJ;V^i: 
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£. 09fcJ;t5@lO^#BSL-CiMBW-S. 
[0074] S9Wi. LDDjgji(£>NM?)TFTfc:*} 

tt&ffiigJgy-X • km ^maTtCR^fe*;^ 

c£fc?)|18&£!i||L5-e^L. LDDfiljtcOPS^TF 

Ttfc(ti,ffijiigy-x ■ km vmmwmsm.'t. 

**Mt. W/LiU0/10 Urn) T'*0. KM 
y-y-xSffti. 5 v T'ifc D . y-KmEtl. lOv 

£ft^»&MIS3ia>£>. S«6|5IS8<?DTFT{C- 

ft-f&fcrJi. NMOTFTTIi. ffiiftKy-x- KM 
>-S»£<9^Jt%m&*#0 .2x1 o 18 c m-3jy_L-e<5 
0. PMcoTFTTJl. ffiiBSy-x- YVAv<m$(r> 
-*msm.i?*)\ ■ 5X10i 8 cm- 3 klh-C$>£. 
[0 07 5]^*. HlOKti. LDDflS^DNlkOT 

FT(cfctt&{£«^y-x - vuj ymmn^mmm. 

t5j-7'J-^«g[i:OM«&^L7-C^L. LDDfit 
jgOPM^TFT^tJftSfilSffiy-X ■ FWifl* 
t *y*siE fc tf)K&£?3£L 8 T^ LTJ> 
20 5. TTT\ ^-r*/Hi. W/L*U 0/1 0 (jum) 
T'fc 1 ). FH^-y-XtBi. 5vT'*>0. V—b 

X10" 13 AWT^W^k^rS Oti, NlOTFTt 

a. flawy-* • km y®*^*e%iiuK*^i . 

3X1 O 19 cm-3jy.T-CJ)0. PMOTFTTIi. ffiS 

gy-x ■ km yffl&criypwfam&h^ .oxio 

i 8 cm-3JJlTTJ)&. 

[0076] S!-jT. PS^TFTTJi. ffi^gy-X 
30 -FWyiiWaiiUftl. 5xl0 18 cm-! 
frt>%>3. 0xl0 18 cm-3^TcOKHk-rixK. *<7> 

T^^rl''<7Pt=5:&. NS^TFTT'Ji. ®5t 

sy-x • Kv-f ymmn^¥mffl&£%)i .5x10 

18 cm-3*>^3. OX 1 0 18 cm-3£T?)&HfcUt 
PM<0TFTi:Plt5r>«c£U^t-r&Wi. ffiSlg 
y-x • k M >m^^*EiyiS^$«; 0 . 2 X 1 0 1 8 

cm-'Hfil. 3Xl0 ls cm-^t<?)Si^)5*). 
*«;0. 2Xl0 18 cm-'KJ!)0. 5X10 18 cm-3i 

40 x-wmmt^KXiK zvxdizm&uz^mmgi 

jfiiilST'li. yx^ ifn±T'# & jt'ttT-^ 

<. NScOTFTiO^-^U-^mSi^U'Ol'Sr^llXl 
0->« APXTlZX'Zh<7)X\ BRfflTFTtLTfflV^ 
t § t«*5Wrfla««!tfe WW* t v^fljS*'** . 
[0077]$ <^tC. 09tC^«iW*S**^-rtltf. 
#«?II^S«^g{Cfc(tSCMOSI5IS&{CB^T. y 
-K«fi=3:i:WN"7yx^-r^t : 5:<. ^ym^co^* 

7yx£mm-&t^owi£t3 j rfrt>i~tiK. prnvT 

FTlzmmm&V-x ■ KM yfWfr>TOHtriRK 

50 ?r NS<0T FTtfc(t*ffiS!Jgy-X KM yfS««0 
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* ffiSTo-fcXTli 10 0 0 °CW£cr>3mit&£im L3: 

tS§l«CVD^PVDffi£fc'T'»j££*L&. WHAtf 
■I o Iti&i&Tvi-bxtzxmMZtUzTFTiz^xm 
0jgLH»2:ff-5fcfe«<;«l:^tf. ^TFTcofflafUKy 
-x - K W >tt^RKIHUKfcL WT^i a tense 

[0080] &LDD TFTOffla&gV-X • 

L X V ^ 'J 3 y£ 
JSff£t (cm) fcU P^ffiiftlHlSSfflTFT3 0(C 
fcrtSffiJiJKV-X - KU>f y«i£3 11. 3 2 1^ 

*fHW«£CD«H.Dl (cm-3) fcLfcfcSfc. t. C 
DrPLDD«. 
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sfezx-nsmttiuix^. 

[0078] 5rfc*^B8c7)C MO S TFTWjEMWfc 
^SRAM ( s t a t i c Random Acces 

sMemories)^'. mwrnfommfozti 

[0079] (fiSrn-tXLDD TFT(C»ftl)|6 

mm > mzffis^u^xT'W&zixtmm v^yvx 10 

-feXi:<iTFT5r^jS^-|,|g<7)Xgi!:©jgLK*v U-1f 

-ra»fc*-staL»« (rta) k^fzmminmzm 
^xeo orgsiaTTfc s t FTtm&umZrtt* * 

lX10- 6 cmgtg4. 5X10 6 cm 

1. 2X 1 0 12 cm- 2 ^CorPLDD • tSl . 8X10 13 cnr 2 

mtzi-xdizm^ti. mmizNMnmim&mTF ^2i<r,T-mm&^c^i^ (cm- 3 ) tu^t^tc 

T2 0 tfeftSfiSISV-X • H W y«JS2 11,2* t , Cdtnldd (i. CTFO&ft 
lX10-«cmgtg4. 5Xl0" 6 cm 

2. 4X 1 0 11 cm- 2 ^CDrMLDD • t^6. OXl0 12 cnr 2 
tt^ttt. Cdinldd, C *KJ?£4 0nmfcU:*g££tt. NS«Offii)0SSfflTF 

T2 0{CfcttSfij§SV-X- KP>fy««2 11» 2 
2 1 . PStf)ffifMl]8&jaTFT3 OKiittSffilg 

mv-x - k w ys«3 li. 321 tuirvc. jar 

[0082] 

5X1 0 18 cm 3 
5X1 O l8 cnr 3 



5X1 0 6 cm 



zmtii-xoizmfetz 

BrPLDDji. JitTtf>#3$ 

1X1 0" 6 cmgt^4 

3 ^ CDrPLDD/CDrNLDD ^ 5 

[0081] fcfc;tfcf. #LDD TFTWfM^ 

3. OX 1 0 17 Cm-3^C D rPLDD^4. 
6. 0X1 0 16 Cm-3^CDrNLDD^l. 



UlSSffl T F T 2 0 t P^O^l&Bl&JBT F T 3 0 t <7M 

1.2X1 0 12 Cm- 2 ^CDrPLDD 
2.4X1 0 11 Cm- 2 ^CDrNLDD 
3 ^ CDrPLDD/CDrNLDD ^ 

[0 0 8 3] (*3WBt«*>*wr^h) *ra<o*rc 
crmmzm>h hyyisxtcouj r*> McpaLTit^i 

[0084] #LDD TFTCOUJTVhiZ-O^X 

a. NScoffiiiiiHissfflTF t 2 o t pmnmfmmT 

FT3 0k<r>f3l,ztyV2>y-h®m(Ort7>X$:mU-? 

01 KCNScOTFT. *3j:tf PSOTFTCD 
¥ffi»#£««fc^U NIOTFT (NlkWStsI 
J&fflTFT2 0) <?tf-v*)V&iikVl-v*)\MZ*:tl 
{flLon JsitXWDrMtL. BNiEPSOSaftHIf»fflT 
FTcOf-A-^^fci^f-v^MsSr-eiX'fixLDrP . 

WDrP LDrN . W D rN x LorP . W D rP 



30 LDD^taAL^h*^- ^T^-tT^-covS 

tgl. 8X10 13 cm 2 



40 



tg6. OX10 l2 cm- 2 
5 

♦ LDrN ■ WDrN =L.DrP • WDrP 

mmL<%t). -ew±-C*>^S[fi^PMTFTtN 
ST FTT'R^fc«l.«{I*Sf|BBt«!oT^S-tiXtf 

y- h®&i>*ymfcmmz^7yxim was* 

DrN v LDtP . WDrP *>'UIT05^ 

0. 8^(LDrM -WDtM )/(LDtP ■ WotP )^ 

1. 25 

imzi-fflmftx-htM. y-h^m^j^yx^vm 

X'%h. fztUZ. V4T*7YWh>t>. WDrN fcWDrP 

tzmK-th&mtfb&m&iz^ ldcn fcLccp 

0. 8g Lom/Lorp gl. 2 5 
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[0085] Jgf'0 1 1 X d fc. NSoBSRfflT 
FT1 Oc^ffiiiJgy-X • Kl/>fy®t£l 1 1. 121 

COS^tJitXIgJ-eil-ftl.LpilltDD. WpiNLDDfcL. N 

S<50»lslS5fflTFT2O^ffijaey-X- Fl^yfl 
$2 11. 2 2 lc^Sfcil^WfflLDrNLDD. 
WDrNLDDtL. PSkO^I&lHlS&JflT F T 3 0 Offij&gV 
-X HWJ1W3 11. 3 2 1<9H$i>J:tflg£-?- 

fl-fftLorPLDD. WDtPLDDt Lfcfc^C LpiNLDD . W 
PiNLDD. LDrNLDD. WotNLDOiSr. J^T<0^ 
( LpiNLDD/WpiHLDD ) IS ( LDrNLDD/WDrMLDO ) 10 

Zmzti o iz&fe LX i> <fc I \ NScOMS 
ITFT l OteiJft&ffiffigy-x • KM y^$ 1 1 
1. 1 210j&i5;ffi£iStf>fc:^5£U NMKMffl 
TFT2 0tiJ(tSffiiiJSy-X • FMyfB«2 1 

1. 2 2l</)fi!jiffi^fia6t:^L-Ct>J:v^ Z?>£o 
tzmfc-ttiti. =P»«iKOffi*^CMOSI5|SStt>(t 
S«^6^tt5r(^±L^r*^. Wr->WW>^ B 
SjBTFT^7'J-^«^^fi«L. »H]g& 
JTrFTt£tt.&:*ymSE?>i§:*:£06 ZtWX'Z S„ 
[0 086] (*&BH<93jS2J$B) 20 « 

(^2»^C«S=&TFT<7)1S^) #»BB<DS-LDD 
TFTcO«*W^fil^<i®l}B®i:|5|«T-*)S^«>, 0 
1 Sr#5S LTSlHB-r «» t fc t fc . *fl&t S«&£#-f 6 

[0087] *m\Ti>m 1 IZTtftJ: d £. NMCOB* 
fflTFTlO. NS!<7)!8!i)0g&TFT2 0. tJlt^PS 
<7)ffiS)l5lSSTFT3 0-C(±. y-^««ll, 2 1. 3 
1. iJitfFM y^titl 2. 22, 3 2t*>Vvt.y 
-hmffil5. 25. 3 5^«a5{^LTy*-h^»K 30 
14. 24. 3 4£ftLT#^&flft£&&KV--:% 
■ KM y®$ 111. 121. 211. 221. 31 
1. 3 2 lA^&SftTfc 1 ). IvfftoTFT&LDD 

[0088] *%,WX'im 1 2 IC3H8L 1 1 t*ti 0 
fc. NS«S^III8JrrFT2 0^*y^£*#<-t 
fiiiiKy-X • KM >^t£2 11. 2 2 1 

B^fflTFTl o«iMy-x • KMyHtSl 1 
1 . 1 2 1 X'h . ^«M* { 8jflKffllfc:S'7 KL. * 40 

7 u -?mss*<ii± lt o z t m±r h z t & a 

WfcLTV^. N^C0H*fflTFTl 0(C 

fcivc. 01 2C-j5£tKL 1 2TWi3C. 

L£fc£. NSoiHSlHiSSfflTFT2 

[0089] *3ffeHB^?ft H a H lfe7^-SJiT^ir 4 h 'J 
?X»8Ltt. KKlH]l$aST'CMOS@8&£rajiE^ai|$ 
1 g^Sfc J:tf IS 2^m3kO?^lH]ffifflti§S 

Mmmmzmfg.2titz&immm<DMmmi&h 50 



r^mlEB*ffl^lih7y^x^j±. y-x- KMyffi 

-y-hfm<v$s&izm,xy-htmmit 

LX*m~?&UMzW®&V-X ■ KM>1B*MK. 

SLDDMar&u ^l^mswBSfflsiSb^y^ 
x^ttJttSMieflKi^y-x • YvAvmmwm 
®%.i±. fsim'&comims&mBm^yi'xftzti 
v&mmm&v-x ■ km ym&wmmo&izit 
®ixm<f$.->x^z. tikumim'm&timti- 

h b . m 1 N SUBSET F T 1 0 (CfcttSflSt 

gy-x • km >mmi 11.12 loroeiKMEii 

NS<0^«)|llS5fflTFT2 Ott>ttSfi«Sy-X • K 

m y#i$2 11. 221 <wwmmz)mi>x&< 
i&gy-x • fw y««i 11. 121 fcrfcJt-s^ 

!&)?tgi±. £>0. 4X10 1 «cm- 3 fi| l »tSL. N 
SforaiHS&fflTFT 2 Ocoffij&Ky-X - KM y« 

$211. 22iiz&i?&*msmm&. »o. 7x1 

0 l8 cm-3Tfcl,. MI&Sl^mS&iPST'WoTt,^ 

[0090] ^/v:. *%HaT'ttPM<7)ra!)lHlSfflTFT 
3 0<7XKiiSy-X • KM y»$3 11. 3 2 1 (Cfc 
VttWfaWm:. NM<7)^MlHlS&fflTFT2 0<7)fiig 
ffiy-X • K W y^2 11. 221 izmf^rn^ 
®&izttLXHh<m&LXb&. tzttli. NS<0^» 
@KfflTFT2 0T1i. ffiiggy-X- YVAVWkl 

11. 2 2 l^^^jgJgSr^O. 7X1 0 18 cm-3£ 
i^L-T^ScOtcWLT. PSOlES||5|S§fflTFT3 0 
T«. ffijiJgy-X • KL->f y^.JS3 11. 3 2 1 W 
^1*imKi&^5. OXlO^cm^t^gU^.t 

&•*>*>. PS«o^i6inssfflTFT3 0fcfc{tsffiiisy 

-X • YV4 >mi&3 11.32 lco^^jiSJrNS 
«0ffi»HISfflTFT2 otjsftsfflaisy-x - HU>f 

yai«2 11. 221 w^m&mzttLx¥)6mfrt> 
mfe£X'cofflKizm&Lxt>z> . 

[0091 ] 3ri3. NS<7)B*fflTFT 1 0 . NSUOgg 
»HIS&fflTFT2 0. fcJ:t^PS<OlHHlIilSSfflTFT3 
ooy-x««i 1 . 2 1. 3 1. fcJtfK W 

12. 22. 32<o5*>. ffiigsy-x- Kl^-fyfSJS 

111. 121. 211. 221. 311. 3 21 £ & 
< fB$f±. ^*fi1*ljg^*^ 1 . 0 X 1 0 1 9 c m-3&±<7) 
«jggy-x ■ Kl^ y^$l 12. 122. 2 12. 
222. 3 12. 32 2T&6., *»Sti*^Tt5feO 

[0092] (g52B@fc$6&TFT<7):*y • 

•j -^mgE^itTJi. 09 tc^-r j; 3 {ctasiHi&fflT f 
aiot^-fidtBigfflTFTT-jifSiaffi 



( 

3 1 

y-x - ym®<D*&m®]£z&< Ltitttdv. 

£. CMOSlalS&lciJVvr. y-h%m% t'w^yx 

*m-tzt%<. ^>mm>^yyx^vmthb^o 
WL&trh. pm&TFTi.zimhwm.v-x ■ yv* 

•7h'J?«ltlt £"f. Vv?ft.<7)TFT&t>LD 
D«ittL^^tfcaD^.T. NM^8!i)0S&fflTFT2 

owsmv-x • KH V«$2 11.22 i<o^m 

vm&#m . 7 x i o 18 c m-3 tx'ism&mizmfez 
nx^hcoT. mi 2ti^Li lx-m-txoizxym 

ffl?** < . f«-*NI<7)I*fflTFT 1 OJifflaf&g 

v-x««i 1 1 ^kmbbafm ymmi 210* 
mtiustftto. 4 x 1 o 18 c m-»4Tflawait:ia£ 

3*lTHS*rC. 01 2fc-jSfJ»gL 1 2T'^-tJ: 0 IZ 
*7V-7VSZ&>\^\ L>H>. PMoWElS&fflT 
FT 3 Oli. flHMEy-.*S*3 1 lfcitflSBKFl' 
A ym)&3 2 1 (CtS(t£7KttSe»% 5. 0 x 1 0 18 
c m- 3 * T'NMOSEUlfllSSffl T F T 2 0 cOfijgJSV -X 
MA 2 1 lfcitfflHMEKW >«*2 2 lfctrtt** 
*HIMJ:0fcWMSMfc3lJeLTftft^T. Hi 2tc 
j5*8L 1 3tW± 3fc*>l^Nffl<aB»|S|IMflT 
FT2 OW^ >-m^t ISI^CO K/P* -Ctt#§iXT V * 

h. **ur. i/yYvitxfmft&Mzmtc^-i; 
y£it{RT*#. ^y^nryt^yxi.zmmthwm 

ffr&*f&£U5:l\, LHPlOTFTtNSOTFTt 

[0 0 9 3] (%jfcH3 :SS2J$gfc:®£LDD TF 
TCOS^*^) CKOidfrflljBaTFTfcL ft iff. 

aToiT&tzx'vmmx'Zh. aT^mmtza^ 

flltfc^T. 04 (a) -05 (b) *#JBtTRfi 

WKtePfcT'&S. ftot, 013(a) (c*^-J: 5 
fc. JIBMWK4 1 *»«L3t«RW>iefc:o^T«)» 

aW*«*tS. *B*lT'i>. HI3lfe8K4 1 J2. 
^'-Fmffil5. 2 5. 3 50ttarCf*. ^'-Fttffil 
5. 2 5. 3 5aJP3£ffl3-*-&#£ftJ?<. tab*? 
£<DH£fiJfflLT. m^IStCfc^T. LDDflfttcO 
TFTSjaeti. 

[0094] a-^ 013 (b) {c^-ridc. leu* 

& 2 COSMO a *> . MSJfl T F T 1 0 

t . NswsganijfsfflT ft 2 (xm^-^mm^j 
x h~?x? 5 1 athh . .rottsre. r^w^mm 
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TOtfltL ftkiKiKDW^5. 0xl0 15 cm- 2 

©H-xaT>f3rvaALT, y-vw&35i,znLx 
&E&&mtzv-x®.m i . fcit/FW yffi&3 2 
fcJMM"* ( PMc7flF*fi!ft#AXg) . 
[0095] *<7)IS£. ^»H(WiAS*L 5 5t36»r>fcas» 
^**;HBj£]Rtt3 3fc&&. fflU y-X«K3 1 
fcJ:tfFWyS»£3 2c7)d^. y-F«g3 5^)ffl^ 

10 Biffcu. ftoT> V-Xfl»R3 1tJj:VKM>iH« 

imm*%)5. 0X1 0 18 cm-3 OfiglS V-X • VV 

j ym®3 n.32 

&mt. ^mmmtim 5. 0 x 1 0 * » c m -s osse 

V-X- KWV1SHI312. 3 22fc3rS. i£0i3 
£LT. PSaBSBJWflTFTSOtfgttSfL*. L 

1^'X FVX^ 5 1 A . 
[0096] <X(C. 013 ( c ) tttt£ 0 NSW 

20 FT30COm^mm^U : JXb'7Xi/52AXmo. z 

0. 7X1 0 15 cm- 2 cOK-XfiT^^y&ALT. ? 
-hmH2 5(dtLTiatdA9(cy-^4HM2 lfci 
tfKW >««2 2*m&h ( NMcO^E^AX 
S) . 

[0097] -e-oisii. ?p«afcWiA3*i**»ofc«» 

3&«f-ir*/WBjftiW2 3ksflri. fit. V-*«*2 1 
fcitfHV-f y«^2 2<5D^*>. y-hm®2 5<7)ffi^ 

30 fcfe, -ecoffi^^-iOt. !Sg!<^iifi!|»A4#2«f 
«iiffivv «!->T. y-x^«2 lt>iVHP^y^ 
2 2T12. y-MW2 5<«B»t«<«-S»^Hc^i»fi 

«Jg*^0 . 7 X 1 0 18 c m- 3 <7D®iagy-X ■ HP 

4ym®2ii. 22i&jmztLh—-%, -e.i£KK 

. 7 X 1 0 2 o c m-» 
y-X- HM>iRH2 12 % 2 22fc=5:6. ^cOid 
fc:LT. NS<7)IBS)llIS8fflTFT2 0*^fi£S<iS. L 

1^^'X h 5 2 A £l&*-f £ . 
[0098] JJcfc, 013 (d) iZ^tXoiz. NSW 
40 mmfflTFT2 0O«fiSWUlJ:tfPa«MIIIK 
jflT F T 3 0 VXtiltSaM&UifZ b~?X?5 3 AX'W. 

yS:0. 4x 1 0 15 cm- 2 <7)K-XfiTM^->aEAL 

■c.y-h«si5t:»L-ca sfi^wt y - xfnw 1 

1 *i J: V H W V«« 1 2 ZBffcth ( NSco^ftS 
[0099] ^*fi1W«?iA5*L**»->fc»» 

tf^ifrj&immi 3t>5ra. flu v-^swi 1 
50 t=#»t4»»"rtt. *i*aa«BiieiBR4i*«»^ 
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1 2T'(±. y-hSSl 5WJga5tc^-rs^fc:^*fi 
mmj&tiWO . 4X 1 0 18 cm- 3 iO(£iiJgy-X ■ Fl' 
4 ygJUSl 11.1 2 l*«?itS-^ -£.IS:|SfK 
IStfHi. ^«S*^0 . 4 x 1 0 2 ° c m-3£0«igg 
y-X • Fl^fMRttl 12. 1 2 2fc=5rS. -l^id 

LT . NS?)B*JflT F T 1 0 tlh . 

[0100] vicoi d&:#&-?£j£t*ltir . 

m-hi&rc. &TFT?)*ymsi - *ymm&zm 

tt. 013(b). (c). ( d ) X'TF-tJMcmVX 
[0 101] (%ftM4 :ft2JHB(Cff&LDD TF 

[ o i o 2 1 art* . jaT«ttw«*S6"n4. 

flUfcfcwC. 34 (a) -04 <d) £#«[l/tl»"li 
L£XgfcPtR-C&&. lot. 014 (a) tcijcfj: 
3 C. Y~ F«ffi 15. 25. 35 Zm&L Lt»OT 

[0 10 3] 014 (a) y-h 

m®P5. 2 5. SSiiKLftW, PS^iHW 
fflT F T 3 0 (mticFgm&V i?X hVX? 54 AT 
gofclfcST'. B*fflTFT 1 0fcJ:tfNM<7»ft[BIS& 
H3TFT20 ^A^SKtCjtt LT . F 
iB5.7tti.tf. 'JW^SftO. 4X 1 0 13 cm-2£0 
F-XtfC-ftffitAU y-b«B15, 2 5fc*tL 

?S5£^icTO«MMU f tto . 4xio i8 c m- 3 o 

fi*JM>V-X- HWXWllb. 12b. 2 1 
b. 2 2b«ftfc*4. **BM^IA$iv3ra»o 
*^#*-**;H0JftWftl 3. 2 3h&6. L*>&& 

[0 1 04] <J:fc. 014 (b) IZtffXoiZ. NMCO 
BfgfflTFTl 0£J:tfP£mBMBIMITFT3 OCO 

NM<Ol®»&fflT FT 2 0 <7)»jSTOfSWfc*r . 
F-f-a^ttfe. TttX-Jf. 'JW^y^O. 3X 
1 0 1 3 c m- 2 W F-XiT'4 *yi£A L . NM<7)ffiiHH 
S8fflTFT2Otf){0atS<7)y-X • FM yffi&2 1 
b. 2 2b£0^!ftReS^0. 7xl0 18 cm-^t 
K#>6 . L#>Sf£fc: . l^** hvx? 5 5 A£Bfc£-f 

[0105] 014 ( c ) iC^tJ; die. PM« 
SBi)lHlKfflTFT3 0^li£^>t^(CjDiT. NStf) 
BlitfflTFTl 0fcitfNS<9!i8W@S&fflTFT2 Otf) 
y-MEII15. 2 5$-t>*SWc^oU> r XF^^5 
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*y£l. OxiO'Scm^coF-Xft-C'f^i^EAi- 

-r-rx'. u->-*xFvx^54Ac7)ssgafc. y-Fm 

gl5. 2 5?)3gg8fcc7)|®I{±. 0. 5//m~2. 0/z 
mgJKtfigLTVv?,. ^-co^*. KIW-^- F^ 
4 y^l lb. 12b. 21b. 2 2 bfclfi. 
jgJg*U . 0 X 1 02" c m^ftj&gy-X • HM y 
SSI 12. 122. 2 12. 222*qgj£$ilS. - 
filtS^y-X- Fl"f>iBjMl lb. 12b. 2 
lb. 2 2b<9d*>. l^XFVX?5 6AT1S;b*VC 
10 VXtg&im. ^4 *5ptfiMK^0 . 4 X 1 0 18 c 

m-^<^mmv-x ■ fw >mmi 1 1 . 1 2 1 1 . 
^mm.imo. 7x1 o i8 cm-3<7)ffiaisy-x • 

HM>«*2 11, 22 1fc&£. CKOi dfcLT. 
BSfflT FTlOfc «k NMOKiMRlT F T 2 0 # 

[0106] <J:(C. 014 (d) {C^-Tipfc. NScO 

b^t Fnofe ,t vwm<mwmi&m f t 2 0 £ 

20 ITFT3 0 <0»j£^£ffit£t** LT . T * -bT^-SS 
OTOfiflL ttiKt-uW^>^5. 0X10 13 c 
m-2c7)F-Xat:--f^>aEALT. y-F«ffi3 5tW 
LT 5 . 0X1 0 18 cm- 3 
Offii8JScoy-X- Fl^y«*31b. 32b£ffif8. 

[0 107]^. 014 (e) tc^-ridt. H*ffl 
TFT 1 0*>J:lfNMcO»ll!S&fflTFT2 OtSni. 
30 T. PS^IEiJli!SSfflTFT3 0<7)y-Fmffi3 5Srt 
j£WcMau^XFvx^58A$rmL3tft. r^-b 
? ?-mn^m). tz t x.\f#u y4*y*i. 0x1 

0 15 cm-2£DF-XttM:fry&A't.&. ^C:T. l^v'* 
XF-?X?5 8A<7)JSSgBfc. y-F««i3 5<7)3gat«0 
0. 5^m~2. 0vmnW>miT^&. Z 

<o^m. ffiiHffi<oy-x • f w y««3 1 b . 32b 
mi. ^mmgtfi . 0x1 o 2 »cm- 3 cossusy- 

X - FW >««3 12. 32 2*^$>^S. 
ffiB&<DV-X ■ Fl^f y^S3 lb. 32b?>9^. 
40 Fvx^ 5 8 AT'SbftTVVtgftfHi. -?-ct)4 4 

WMSi!* 5 . 0 X 1 0 18 c m- 3 <7)ffi^sy-x ■ 
FU-fy««3 11. 32 1fc£6. iOidtLT. 

p s<o»)iHissfflT f t 3 o zmm- s . 

[0108] *^l,Sjt^£Offifc t . FSffi 1 
5 . 2 5. 35 tfOfflMt^ttX -y f-y^T^-f F*>* 
-^?:SL. £WM F«>^— ^?rffl^TLDDfili&(7) 

TFT^3tl-&^rat,fcS. 

[0109] (lg2«C^S^«»iiS) ^Tfc. * 
50 F Tcom&giV-X ■ FL^f y««C0^^SI«Sr^ 
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0. 4xi0 18 cm-3i:L NM<0iEiiIlIS8fflT F T(0 

fflafu&v-x • k w ym®co^wm%tm . 7x 
i o 1 8 c m-3 1 L£*\ frfr h ^mimmimfeztiz, 
zt%<. umcommmTFTffMffi&v-x ■ km 
ymtizmh^tmsm.* Km.wmiTmm f tco 
wmv-x- km y^mza\i^wm&^m. 

[0 110] £*:ZZX'iiNm0)m)®V&IflTFTcr)& 

«sy-x ■ km yffi®<7)^mm%$:$)0 .7x1 

x • km ymmo^mti&jgzfts . 0 x 1 o is c m 
- 3 1 ttztf. frfrttimmmzwfcz ti& .r t & < . 

PM^lMftWfflTFTcOiSiagV-X ■ KW^ISM 
{CfcttS^E«gJS^NMWK«lllS&fflTFTOiSiaS 
y-x- FW>f>ffi«(ci>tt&^!BRigtJtKLTS 

jgy-x- Ku-fy^fct3tt5^tt!t?!iiiS?rNS^ 

IWfflTFTiD&iftJgy-X ■ KMf«KfciJtt4 
WH«lc«LT»6^4>»8»4"W>«lltaft5e 

h. 

[0111] =5rfc. *WmSSl^mM£NSfc L3S2 
PSfc L£*>\ 3UcLTi>J:< . BSgfflT F T 

[0112] (*?WK>g3ffiS) *^#LDD 
TFTtf>«*W3rllMBi»l. 2JBBfcH«rc*4fc 
*>. Hl*«BLTlHW-*ki:«>t:. *ri5-?-S«frg£ 

[0113] *w*mi^B&r3imx'imimnmw>m 
mifflRhjy&xfn&u&v-A ■ km yawn 
m 1 mfm.<?>®mmmBm k ? yisxfnm&v- 
x-hm 1 ms&wmk . c: 

mmm<n&2<mwm<n^im>timxztix\.^. z 

y-x- YM>wfrn\wmwmKmjmsm 
mmmv^>^x9ffy&&v-x- km>**j: 

kT&k. NfiOlSfflTFTl OWfiMV-X • K 
M 111. 121 OTOOKMEIi. NS^Kift 
0»fflTFT2O^<SffiJKy-X ■ HM >iRU2 1 

1. 2 2 2lCfcJtl.^Jifi!tSJigJK(CJt«LT^®WtCffi< 
t££LTJ>&. -Mr;bfc» NS^ig|MfflTFT2 0 
*Hfi»K7--X • KM yff£2 11. 2 21 
TOflttiMKtt. ft3. 0X1 0 ,8 cm-3-C$>0. PSO 
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^tt®S&fflTFT3 0<Dffla§J£y-X- KM>H*3 

II. 3 2 1 fC&tt*TffflriME(i. #>2 . 0 X 1 0 18 
c m-3T*>&* { . NS^aSfflT FT 1 OiOffiifUgy- 
X • KM y^«l 11, 12 1 Wi. Ng?»Hlft 
fflTFT2 0Offij6Ugy-X • 2 

2 1 fcR5c*0>N£0TOHH 3 . 0 x 

10 18 cra-3(7)yy>f^) fc, PMcOiaiElJSfflTF 
T3 OCOffiggV-X • KM y®S3 11, 3 2 1 fc 
|sP£S«PS<^T*6!t$a (?*&MS£#ift2 . 0X10" 

10 cm-*e>ticriy4*» ktmxztimh. *tott. 
NScoHSfflTFTI 0<OffiiRKy-X ■ KM>SW£ 

III. 12111 9g^£UTOII&K«'% 1 . 0 x 
lO"cm-3 0fi£KN£KK-C&&. toft>£ffiB£V 

-x ■ fw >ih«i ii.i2 iu^ien«s«% 

1.0X1 0 18 cm-3<9yM:*y<9*J^t>&£*Ufc 
[0 114] (HSS0H5 :$3JBSCft&»LDD T 

[0 115] &?. 015 (a) tefrfidtc. Wig 

m&k'<vimm6L2coimiz^ LPcvDmt^tr^ 
xvcvDm%z*m^x¥m#mzBf$LLfz&. *m 
torn? * <Wizj:~>x>v-yyL. * 

ft.*Mfim¥*ffcKl 0a. 2 0 a. 3 0ai?4-&. & 

<W"6«^*>**. Jfcfc. SttO^^JilOa. 20 
30 a. 3 0afc*rLT. ffigKftft. TEOS-CVDS. 
LPCVDS, HTO^fc'ti 

0 . m s^tt 1 2 0 0 jfy^x h o— aco>- y 3 ygffc 

R*»6=S:6y-MfiBRl4. 24. 34*«ftt6. 
[0 1 1 6] %(C. 015 (b) (C^i-ldtC. y-h 
tettRl4, 24. 3 4^ffiC. F-7Ky'j3y^> 
^'JlT-f HR*i:*»6*S**-hWil 5. 25. 35 

[0117JJW:. NMOigfiHUffifflTFT 2 O'^SlK 
^^S^ U i/'X h VX ^ 7 1 T'S 3 -^r. NSwHfg 
40 fflTFTl 0^^S®«t-?V^TJ±Si!c«®tf 
S„ C««iT. PS^ffiiSIHSSfflTFT3 0^^ 

uy4*y*$)2. 0X1 0 13 cm- 2 cDK-XaTM^ 
y^AL. y-h«i3 5fc«LTaBBAttfc5FIHIi 

tteA%2. oxio i8 ciD-3<7)<sjag<oy-x- Hi^f 

y^«3 la. 32a ( 1 HBtfflRHttWA 

ia/«»8E»2»«ffl?FWWIAlS) . ^rfc. 
«^XS*l ! ^ofc«»* t f--r*yWBjft^Jg««3 3 
Nffl^)B*fflTFT10li, HMfttt 
50 *C»6fcJ6, NScOBSfflTFTlOcO^^^ 
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W*>tW»2. oxio^cm-^coK-xar^jj-y 
xio i8 cm- 3 ) c^pg^y-x- vujymt&i i 

b. 1 2b#»&£3ftS. Sri*. WHi3WiAS*i«n6» 

[0118] 015 ( c ) (SK-tJt PSO 
8(S)0KfflT F t 3 0 OKMKTOIRH* WJxwxv 
7 2XWr>t:ffl§X'. NScOBSfflTFTl Ofcit/N 
SOgEIllIlffiJflT F T 2 0 (D&fSrf-ZMmizM LX . F 
SOTOGHL fctxfcf. U>"f3|-y*»3. Oxi 

e& Nmnrnmrnffimr f t 2 0 ^ba-t^k? 

tt. IMW^ • FH >««2 1 a, 2 2 a.ifB 
A^tlh. -<7>fc#. NlWltMTFTlO^f 

^x. ffi&mwmtiBmtm. 0x1 o^cm^i 

COPM^V-X • FW yffitgl lb, 1 2ba*®j££ 
flT^*:* 5 . ^^Flt^SA^JoT. y-X - F 
>ffi® lib. 12 bt±. S«M#PS*>£>NMfc: 
BKU SSHWfcti. ffiitSNSoy-x • FM >« 
$1 1 a. 12afcM„ fiiftS<Oy-X ■ F 

M>SSlla. 1 2a<ouy-f^y«oHfi6%:jgS 

1. OxiO^cm-'tW&ntitlS. UtP&S 
fc. Ui/Xh-7X^7 2^*-r&„ 

[0119] ifct. 015 ( d ) tijrTJ: dK. NMcO 
B5SSJHTFT1 OfcJ:tWMOll^@&8fflTFT2 Ofc 
JDXT. PS«WailfflTFT3 0^HS3 5 
£ i>JE#>(c§ 3 ^'X F -?X 9 7 3 iffi&L Lfcf&. T9 
±79-^&S*Wk,tibx.\£#xi><iit>*\. Ox 

1 o i6 cm-2(7)K-xaT'-f :*yaA-rs omgo^ 
zx\ v> t Jxy-?x9i3<r)H§i&t. y-hn&3 5<o 

ttSfcORIItt. 0. 5jum~2. OjumggjifiSLT 
t*4. -?-<0*£*. tt&mnV-A • Fl"f >«K3 1 
a. 3 2aicit. 0X10»cm^ 
JWMEV-.X • KM VffiH3 12. 32 2«Jil 
4. &W£CDV-X • FM y«^3 1 a. 3 2 
aCDo*>. l/iSZh-?X?7 3X'mbtlX^tz&frit. 
%<n£&TMWmjm2. OX 1 0 18 cm-3^HSjgJS 
y-x • 1 Is 32 1fc&&. £*>J:3 

(CLT. Pfi^B»0»fflTFT3Ot»jftt4. L*> 
4ttfc. I^*hvx?7 3fcili3?*4. 
[0120] <«C, 015(e) fcijetJ: PMO 
IH»HBfflTFT3 0«)«W««fcJPi-C, NS^BIg 
fflTFT 1 Ogjtf NSOlUI@fM3T FT2 Ott?-- 
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F mill 5. 2 5£i>fclt>l l zmoUi?Xh-?X?7 4Z 
JftftLfcft. F-J— ISO***. fciitt!IW*>t 
1. 0X1 0 15 cm- 2 cOK-Xft-C'-f^yaA-r-5 (4 
III BO^^AIg/SiaSSS 1 sSOTFfcE^AI 

a) . ::t« u> ! xh'7x^7 4<7)«at. y-Mt 

fill 5, 2 5«0ig&fc?>SEBIU:. 0. 5jLim~2. On 

m^iuus. **>ifi*. vsuxmv-x- vis 

4>M®1 la. 12a. 21a. 2 2a{C{i. TOft 
«£s6*l. OX 1 O 20 cm-3c7)«jggy-X ■ FW> 
10 ^$112. 12 2. 2 12. 2 2 2jWBj£$ix4. - 
ffiBKOV-X • Fl<"f >WKl 1 a. 1 2ac7)3 
*>. l^'XF7X?7 4T?I;fc;flTVv£gB$Hi. *^)4 

*TOG!Hj«g#tti . 0 x 1 o'8 c m-^cTMmmv-x 

■KWVWI111. 121fc&4. 4 fc. V£m.<?> 
y— X- HWyfa21a. 22ac03^>. I^'XF 

#*&3. 0Xl0 18 cm-3£7)fi«Sy-X- FWVi 
JS2 11. 22 1fc=5rS. ^£OJ:3tLT. NM<DBS 
fflTFTl OfcJimSc7)ra0&&fflTFT2O#JBj£ 
20 3il4. 

[0121] z<n£o\i&mrrr9'r4 TvMJ^xS 
« 1 Ol^#ffiT'(±. PS^ffilMJBT F T 3 0<9® 
«Ry-* • FW yM«3 11. 3 21 &JftW4fc 
to<7)fijiSlg2#BM^t£^AIS. fcil/NM^ 
»HKJflTFT2 OOflHKy-* • FW >"S^2 1 

i. 22 i*?ftCT&fcft<oiHU£i;i samara 

AIStfc^T. NS<OB^fflTFT10»fiSSV- 

x-fm n. 121 <^^SM«tr^ 

30 iX^^WS^tioT. H*fflTFT10c7)fi 
awev-x • FU-f y««i 11. 121 £®^S. 

NStJj:t/PMcOffiKl5lSSIBTFT2 0. 3 

o«a8sie*as9t^^. n a^BssiHiifSfflT f t 
2 o timtchwmmo&h^mcmmmTFT 1 

0$r^T§l>. «->T» U^*XFVX^7 1~74£ 
&&?ht:#><r>4: mwxrBlSXMk . 4 B^Wh 
#AISfc{cJ:oT. 5WH(n\ p + . Baffin". 
0S5ffln- . P - ) olWr->fcy-x • FM >HWWB 

40 < . t f Tcommfi^tt it^giiiiissaJtt 

•7 F y ^ X»«Sr$«(cS)tt5 t tfX'Z h . 
[0122] ^ftHrcfl&frLDD T 

FTosn^giSJrffi) ^^3W:flii)J?Si^ 
S^SfflT 7r F 'J 9*m. 1 ttHTfcRWtft 

*i^c«)«3Br*ft. bp*>. %\mm.<r>mmmm 

Ih5>-^(Drl TFT) W««KV-X- F 
50 AXSTIi. Drl TFTOV-X- FU-fy«K^> 
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y-x- FW ymmcrMtfL^%M®£i>im&.cr>mi 

mmmmhyyi/A? <d r 2 tft> <7xsasv 
-x- Kv>fy««s-}g)i£-rsfcy)cofisis^2#^ 

T^SAieTti. D r 2 TFTOV-X ■ KW 

cofflai&y-x- vv4>Wik(mfo^fflmziz%<r> 
m%.m 1 ^ra^M^Axetteft 1 

F-X4J: 0 i>/h£3: H-Xgcolg2^^^tfi 
mmx-th . i 3 LTJfetffiilgSi 1 $sg@TO6«i5 
AlStfcV *T®j££ii*:B5St;ffif 18 h^yy'x^iiOfi 
i§jgy-x- Hi^>fySM<o»«^M«tfctts^ 

M^y^'x^ffliiggy-x- HH«Mt 

[012 3] ;H\ 016 (a) l^-f J^t. 
S=5rk*O»^E2c0^ffiC LPCVDSitlir? 
XvcVD££fc'£JBvvc^tt&£iJj£l,*:f&. ^ 

ttffiiS: 7 * h y y ^7 y < mzx*>xw->7 tx . 

-Hx£ft#tf>¥gf«gSl0a. 2 0a. 3 0afci"4. 

*»*"r*«^fc*«. &K«D¥#ttIIgl 0 a, 

20a, 30at*tLT, SfcKfl^ TEOS-CVD 
ffi. LPCVDft, 77X7CVDS. HTOm%t'lZ 

<fcO, J¥£#*#;l 2 0 0^-y^xhn-ASjgo^»J3 
>«ftl»»6«f4y-MMWil4. 2 4. 3 4*#Jft 

Tt>fit\ f+y^F-ro-eitLTiiixi o 12 

[01 24] iJCC 016 (b) tStf-idC. y-h 
ffcg)gl4. 24. 3 4«Slit. 

^•jim m%t'frt>%hy-hm&i 5. 25. 35 
ihmnzui;xb-?x78 ltiotttst. ni« 

BSJBT F T 1 0 i> XV NM<oraiIs]S&JBT F T 2 0 <D 

m^-^mMnzntx. Fi—w&wm* titm. 

*)y<i*y*1h3. 0xl0 13 cm-»OK-Xlt>f* 
y&AiTS ( HH9^|iE!Bj@Aie/(Sjiffi^l»m 

mmmxm.) . Nffl^rawaBjHTF 
T2 o«attftre«*r«i. ww^s. 0 X 1 

0 18 c m-3<7)fiigjg<7)y-x • KM y^2 1 a . 2 

TJiNMoBHtfflTFTl 0^j£^«^tffijgS 
WWftmgtfft 3 . 0 X 1 0 18 c m-3 ) coy-X • Y 
NyfUlla. 12a*<JBj£3*ra^. U>&f£ 
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t. l^*XKvx?8 1£Rfc£i-£. 
[012 5]<K(C. 016(c) fc^-tidt. NSO 
Igi&HIS&Jfl T F T 2 0 <^j£^5£fl«£ WXWX? 
82T'gd-:fr. NSWB*fflTFT10O^(S^M 

F T 3 0 tf^fti^iSt;:** LT . T9 -fe7" * 
-Sc^fc^. t i&;n>-( :*;x£&2 .0x10 
i 8 cm- 2 (7)K-X3TM;i-y&ALT. ^-Kmg3 5 

c*t lt i ^M^mz^ymms.tm 2 . 0 x 1 0 1 8 c 

10 m- 3 (Dffi&mcOV-X ■ Kl^-f yf8£3 la. 3 2 a£ 

j&s-ts ( 2 in g wrmmiJM/ffimm 2 

^fi^AIS) . ^T'NM<7)H*fflTFT10l2gg 
MSti^itft. -fC:fc:{.*ny^Vi!i>'j!)2. Ox 
10 13 cm-2OH-X*T'^^vaEA§il|, o *<7te 
^^m^S^^]m3. 0X10 1! cm-3tM 
N^<7>y-X • KW >ffit£l 1 a. 1 2a{i4-Hlc7)^ 

%h*>^ V—X • h'W >ffl&l 1 a. 1 2 a«. 5fcc7) 

20 H-*^O^IHKME (»1 ■ 0 x 1 0» 8 c 

SM6^ftt* f Bmi5^^fc^-&. UpS&£. WJx 
h-?X78 2£ffe£t&. 

[0126] 016 ( d ) fcjjrf £ ? t. NSW 
BSJflTFT 1 0t5£WimcDmm®&mTFT2 Off) 

mm-femmzmtx . pmmmm<mT f t 3 0 <o 

Hmfil 3 5 £ *> JE546tS d V =JX h VX ^ 8 3 £ 

«t;tft. T?*7?-m<7)T%m. itiiKow 

*y^l. 0X1 0 15 cm- 2 <0K-X4TMJl-yaA-r 
30 5 ( 3 0 g co>F^^ AIS/^iUKm 2 ^m^^ft 
^AIS) . ^«0*g*. fijgJKcoy-X • KW^flRW 
31a. 3 2atli.^{MS* { l. 0Xl0 2 »cm 

-■ossaav-^. • h w y&m3 12.3 22^^ 

— ffijgfficoy-X • HWy®^3 la. 
3 2atf5d*>. Vi?Xh^X7&3XWt>1n.XUtL& J rt 

«. -e^i 2^iehftK^2 . 0 x 1 o 18 c m-^ffi 
iggy-x • YVAy < m&3 1 1 . 32 lfc^. cico 

idfcL-C. PM«0KBHlf»ffiTFT305:m-ri.. 
L*^ftt3. ^^Xh-eX^SSSr^Si-l.o 
40 [0127] mz. 016 (e) {C^Ti^H. P3S<7> 
M&l5lS8fflTFT3 0c7)««^^tJntT. NSct) 
B^fflT F T 1 0 i tXNMtf5KI!)IllKfflT FT20S0 
y-hTOI15. 2 5 5-t,J!S*)tSPl'^'XhVX^8 

4^BgL/vift. vi—m.cowm.tztufvyj* 
y*i. oxio l5 cm- 2 coH-xg-c-f^-yi£A-f^ 
( 4 ®u^mmx5M/mWt%&. 1 ^is^e^ 

AIS) . *<7>*S5I. ffii8JKoy-x- FH«1 
la. 12 a. 2 1a. 2 2afctt, ^H&iMEtfl . 
0xl0 2 »cm- 8 <7)iiSUSy-X • FI/-fy«Wll 
50 2. 122. 21 2. 222*«$*1&. « 
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&<DV-X- KMVffKl la, 12a«3t., 1^* 

jgjgtf ift 1 . OX 1 0 18 cm- 3 <9ffla&gV-X • KM 
yffi&l 11. 12 1 fc&S. ■ 
KM yffi&2 1 a, 2 2a<95*>. U^"XhVX78 

0X1 O 18 cm-30>fflagJgV-X • HW>1Rtt2 1 
1, 2 21fc&&„ CKOidKLT. Nffi<OH«fflTF 
T 1 0iiJ:l/NS<9l£»|Hl8&fflTFT2 0**»£$;ft 
■5. 

[01283 zcox o %w&ijmi> Nmcornhmmr 

FT2 0cO(£©Sy-X- KM yfg«2 1 1. 221 
fcmtSfctfxOfflaggSS 1 #^^6!fe#AISt P 
3kDffli»&JHTFT3 OWffigJgy-X ■ KM VfB 
$311. 3 2 1 ££OT£fctf*>fiaft$25«£7 

H*IBTFT1 Ocoffiffigv-x ■ VlsjyffiHl 1 
1.12 1 Sr»^aj*S. -f%h*>. NM&XT/Pmco 
ra»lHlKfflTFT2 0. 3 0^gjSlg£JgJHL3r** 
6. N9nBiMllBffiTFT2 0j:ti%St£«Sim$tt 

zhmmcommmTFT i o#9gj£3;h.S£>-c3r*. 

ta!oT K VX^ 8 1 — 8 4 %>t&><r>A ® 

-fc3r<. TFTcom§vW#tt^B«S«i3J:t^f!iIlI 

[0129] (Sg3»S»Cffi5#LDD TFTffi^ff) 
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[ 0 1 3 0 3 ftfcgv-* • KM i'ffitt&ftft 

hWil 5. 2 5. 3 5«HWfcH:firttx?*y* r -C1>- 
4 K-?*-;U£SU IW'I K^-n^fflwcffiig 
gy-x- KM>^l££7gj£LTt>J;<,\ 

10 [ 0 1 3 1 ] 3 NS^a*fflT FT 1 0 fcfcfrt* 

mmv-z ■ km y«twi 11. 121 esmtt. 

Mtf&IS 1 8«£&J:ra2*nm0TOffli£*;iU 

*ft.60TOIMMte>&fc: J: ->T . H^fflT FT 1 Off) 

i&mmv-z. ■ km y^tsi 1 1 . 121 £nmo& 

l«&fljTFT2 0<7)fBa&£7-X • KM ^i£2 1 
1.221 tJtLTH^WtfijftJSfc^-r-ScOTfcil 

[01 323 Jtti.{f. *1^3ti>V^T. 
20 H-riUC/D. ^-K«©gj£Ig£G. ffiiig 

SPM^&^AIg^P* T'#H\k3tc. 

v (j&ft LT t> J; v * . 
[01333 

30 
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m 


1 


2 


3 


4 


5 


6 


N01 


C/D 


G 


N- 


P- 


N 4 


P 4 


N02 


C/D 


G 


N" 


P" 


P 4 


N + 


N03 


C/D 


G 


N" 


P + 


P- 


N + 


N04 


C/D 


G 


P + 


N* 


P" 


N 4 


N05 


C/D 


P 4 


G 


N" 


P- 


N 4 


N06 


P + 


C/D 


G 


N" 


P" 


N+ 


N07 


C/D 


G 


N" 


N 4 


P" 


P* 


N08 


C/D 


G 


N- 


N 4 


P 4 


P" 


N09 


C/D 


G 


N" 


P 4 


N + 


P" 


NO 1 0 


C/D 


G 


P 4 


N" 


N 4 


P" 


NOl 1 


C/D 


P* 


G 


N" 


N* 


P" 


NO 1 2 


P + 


C/D 


G 


N" 


N 4 


P- 


NO 1 3 


C/D 


G 


N + 


N" 


P- 


P 4 


NO 1 4 


C/D 


G 


N + 


N" 


P + 


P~ 


NOl 5 


C/D 


G 


N 4 


P + 


N* 


P~ 


NOl 6 


C/D 


G 


P 4 


N 4 


N" 


P~ 


NO 17 


C/D 


P + 


G 


N 4 


N" 


P- 


NO 1 8 


P + 


C/D 


G 


N 4 


N" 


P~ 


NOl 9 


C/D 


N + 


G 


N" 


P" 


P + 


N02 0 


C/D 


N 4 


G 


N" 


P 4 


P* 


N02 1 


C/D 


N + 


G 


P* 


N~ 


P- 


N02 2 


C/D 


N + 


P* 


G 


N" 


P- 


N023 


C/D 


P + 


N* 


G 


N" 


P- 


NO 2 4 


P* 


C/D 


N * 1 


G 


N~ 


P" 
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W 


1 


2 


3 
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5 


6 


N02 5 


N* 


C/D 


G 


N" 


P* 


P* 


N026 


N + 


C/D 


G 


N" 


P + 


P- 


N02 7 




C/D 


G 


P* 


N" 


P- 


N02 8 


N + 


C/D 


P + 


G 


N" 


P" 


NX> 2 9 


N* 


P* 


C/D 


G 


N" 


P" 


N03 0 


P* 


N* 


C/D 


G 


N" 


P" 


N03 1 


C/D 


G 


P- 


N" 


N* 


P* 


N032 


C/D 


G 


P- 


N" 


P + 


N* 


N03 3 


C/D 


G 


P" 


P* 


N" 


N* 


N034 


C/D 


G 


P + 


P" 


N" 


N* 


N03 5 


C/D 


P* 


G 


P" 


N- 


N + 


N036 


P + 


C/D 


G 


P" 


N" 


N + 


N03 7 


C/D 


G 
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N + 


N- 


P* 


N03 8 


C/D 


G 


P" 


N* 


P* 


N" 


N03 9 


C/D 


G 


P- 


P+ 




N" 


N04 0 


C/D 


G 


P* 


P" 


N ; 


N" 


N04 1 


C/D 


P + 


G 


P" 


N* 


N* 


N04 2 


P + 


C/D 


G 


P" 


N + 


N" 


N04 3 


C/D 


G 


N + 


P- 


NT 


P + 


N04 4 


C/D 


G 


N + 


P" 


P* 


N" 


N04 5 


C/D 


G 


N* 


P* 


P" 


N" 


N04 6 


C/D 


G 


P* 


N + 


p - 


N" 


N04 7 


C/D 


P* 


G 


N + 


P~ 


N" 


N04 8 


P* 


C/D 


G 


N* 


P" 


N" 
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m 


1 


2 


3 


4 


5 


6 


N04 9 


C/D 


N* 


G 


P- 


N" 


P + 


N05 0 


C/D 


N + 


G 
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P + 


N- 


N05 1 
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G 


P + 


P" 


N" 


N05 2 


C/D 
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G 


P" 


N" 


N05 3 
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G 


P" 


N" 
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P" 


N" 
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N05 7 
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G 
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N05 9 
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G 


P" 


N* 
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SSJBTFT2 0(Dffi®£V-A ■ KW >m$L2 1 1 . 
2 2 1»^m«JS^3. OX10 18 cm-3tUc 
*\ H*fflTFT 1 OcOfSigJgy-X • K W yffit&l 
11, 121 £NI!^IH!l|I|ffifflTFT 2 OOfijgJgy 

~-x • f w y^2 ii, 221 izitixmnmzis. 

m±t z mxmmx-z &*ttx**itr. ismmiz 
mk(o^m^m.{zw^iihhff)X'\±^\\ tztut 

NSoffiUHlgSfflT f t 2 o cofflaSK y -x - K 1/ y 

3K2ii. 22i<rpr.ymm%.$:mi. oxicc 

m-3^Tfc Lfc*£fcH**>:t7 >J-?mS££ lxio 
[0 13 7] CliTm3»ffifc^tl.LDD^!B)i|g 

tfmtii-^mu^m&zmwLxtiK. t-rmim 

mM<0|g»IaI8SfflTFT (D r 1 TFT) fcitfm 
#^COB*fflTFT ( P i 1 TFT) fiOfiitSV- 
X - F l^f >S«tfT*>a^nfc^*E^S^Ni c rn 3 
t U m2^^coraS[BIjfSfflTFT ( D r 2 TF 

T) coffiM&v-x ■ yva yfi«tfTmin^2 

^f^^%fiS-Niicm- 3 i:-r&. ZCO&fNi „ Nii 
*>' 

0<Nii<Ni <10X10 18 ■ • ■ (1) 
cm&£Wt «P i 1 T F T#SS 1 ^mSL D D 
TFTt&O, D r 1 TFT&D r 2 TFT&LDD 
TFTtSS. C?>*fM£Btt01 7fc»WC (A) * 

0<Nn<Ni g (4X10 18 ) 
(Ni -3X 10 18 ) gNng (3X1 



(25) 
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* ( D ) ( H ) xmttltzE.i 
(1) ZffifzlB.-^ 
(Ni -Nn) ^3X10 18 ■ ■ • (2) 
fcjfrfc-tttf . P i l T F T<o* y y TOBi-H** 
£?>£ttl«i017fcSHvc (A) (D) 

( C ) ( B ) TflaftfcHftJEJSi&fcfflS-*-!. . JgfcN 
i . Nn*>' 

0<Nn g (4X10 18 ) 
Nii<Ni g (Nn + 3X10 18 ) - ■ • (3) 
£j8£-£l£ . D r 2 TFT£0f-^y*;kg#4 //mg 
«WTt^<^T*>Dr2 TFTIi+MUS/D 

WE£ifrr o< vds wav Heft o h 5 y fx 

#6 . BPfe . D r 2 T F TfcX ^- >J y JS-JIUS L 
flScO-C*&. ^C0^frKH{iHl7t^^T (F) 

(D) (o ( i ) x'®*tifzmftBmmzm%-rz>. 

0<Nn<Ni =g (Nn + 3X10 18 ) 
Ni g (4X10 18 ) ■ • - (4) 
ZffifzWf » D r 1 T F TfiO^- a- V *;k£* J 4 // mg 
SJJlTtS<^Tt>Dr 1 TFTt+*IWS/D 
jSESr^r-r&aitCfgS. WDrl TFT(Ct>D r 2 
TFTfc«»Pitfc*$r-y y^H05rig|5L||Scr)T'* 
^<0^frKH«iSl7t^>T (F) (D) (C) 

(E) xmtixfmnmmzmmh. mzmmm 

ffi^*NaT-^2^^*iPScO^Ni , Nn# 



20 



0 18 ) 



(5) 



£8frtr£fcf. Dr2 TFT (PS TFT)c7)f-^> 
*JH^#3/fmSft£rF&jl<|£r>?«>Dr2 TFT 

iZft^X (G) (D) (C) (E) < J ) TBjfcftfcE 

ft^«tcffla-rs. sgtssisimi! (ns) *»iei 

i: LfclSfc: «IU 0<x S3) N xkNi , Nn# 
0<Nn<Ni S (xxio 18 ) - - ■ (6) 
SrStTt-tftf , Nl«Drl T F Ttftf-v >-*/kft# 3 
//m@gJJlTfc3g<j£o-CkDr 1 TFTt, 

1 TFTiDr 2 TFTipj^j@RilBft^t6i: 
. zeg&mmim 1 7 IZteUX ( G ) ( D ) 

(c) -eHtiT^z^^^icffls-rs. 

[0138] (SS3^!BtWtl>©m3S) ±12^^ 
t±m^!S£NMfcL2B23«£P3!fcL7ttfv & 
ftt ( 5 ) fc ( 6 ) £&tvt£*i£>#^afrS£l;:LTt> 
iv\ ^b^SSlSmS£P3SfcLSfS2*£mS£NS 
Z<7>i%£WmMTFTl*PmX'ffil$.2 



30^5£^'-h«BEtfeStt* { /h$V^-C ( PITFW- 
MtE£jBO*£3HIti£5£L-C t> 'J-^MiHg* 
#<«^^^) . ^fpS* 5 ^L<|6i±1-|»tv^^ 

Jntti<7)^DrP TFTOLDDigSti 
DrN TFT<r>LDDWU££*)l>ft<f&hCDX'*mi 
cO^l^@<0^#S:g|fcL. Igl»ffi^6m$-t>#^ 
S. K-Xft<o-PHi:LT{iPS<0|g|ftIBlSSTFT<7)(S 

mmv~x- h*i^>fy^{c6x i o i8 cm- 3 cop^r 

SEfe^tT**^, NM<7)ig»|lI8STFT«OffijiJSy-X 
■ Y yfflmz 1 X 1 0 1 8 c m-3 coNm*miZil*> 

aj6«f» pw<mmmTFTco^m)iim.iim'mt,z5 

[0139] ($3»ftWN7'>h)S3I(8 

y) <7)mx'W.wifzi"iT'}Yiimmztiz,. ztuzi® 

tXmi llC^XoiZ. NSoMIJflTFTl 0C01S 

ggy-x • h*u>f yffit&i 11.12 ico&ztsXT/ 

fflTFT2 0cOfijgJgy-X • KMyfRK2 11. 2 



40 
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2 lC9^££J:tflI£-Hl-e:hLDrNLDD, WDrNLDDt 

U PS<7)Sa!)[lIKfflTFT3 0COffi^SV-^ • HI" 
4 11. 3 2 1 toMZ&XVffiZZtlZtlL. 

DrPLDD. WDrPLDD fc Isfzk ^ fc. LpiNLDD. WpiNLDD . 
LorNLDD. WorNLDD<i 

( LpiNLDD/WpiNLDD ) ^ ( LdiMLDd/WdiNLDD ) 

TFTX'iixvmmizxyv-tnffizmi. Dr 

SifcLDrNLDD, WDrNLDD L<DrPLDD. WDcPLDDd 
( LDrNLDD/WDrNLDD ) > ( L.DrPLDD/WDrPLDD ) 

mimwmzNmt^&t. m&mf&ffi pmt f t<o l 

DDjgJS^-fffiliiaiS&fflNSTFTWLDDiiJgJ; O 

t, ®< xitm^ . *%m<7>m 1 mm^fr zmt: t 

ft&V">. BPt,NMtc:it^T^S&aofiV^PSLDD T 
FTfOLD DfiHt^SBTi S£Jftfii<9(5 3 # L D 
D<D-HxJ:Di^<j£o-Cfl:£i3. -e^TLDDMttSO 
M 7* K ^±^<0«(cSS-r€. t.mi BBcrgktt-Z 
mt: Lft-ft i PSTFTfcSTFT^ymiSffifctti 

^ 3 -r s*tts o y- k yxAWi. pus t^- 

[0140] ( *I6bBcoS4 mm ) *WSOSi 1 

3 BmX'\Z&T F T^ttSrgSft-fS fcfcfc ~>T 

aHtt*. ml. ^FTtos^d^rfli^i, mimm 
%^im3Bmtm®x'$>z>tzit>. mizmzixim 
■titthiz, nmi-zmmtfttzmiz^xtem 
i^zttLxztihnmmmm'gm-h. 
[oi4i] *ftw<DmmmmiiT?T iT?hv 

^^«^K«»0»»fc»JftS*lCMOSEW*«lR 

>is*?t. mmmmizB&ztitimimng&nmm 

nmnmrnmrnwi hyy=jx ?msm 1 mmmomm® 
&mmmhy>=jx?. m2mtm.<mm®&mmmh 
yyisx?u^-rtii>v-x- KMyfu&o?^*- 
vm&comgiiizttLxy-hi&mtitixm^z® 
Mz&m&v-x- fuj >mmffitz>LDD®m 

m.v-x- km >m®cD%zimimwm<vmm® 
&mmmhyy=jx?(r)®mj&v-x ■ km ymmco 
mx*)m<m.fcztixm. ztizmim^xiLfa 
mzm^m-h. %&zzx'i±m>mmzNmtLm2 
mwmzpmtLxwmt&tf. mfozcomx-mim 
wnpmtLm2m^*Nmt txkLxi>&\\ 

l 0 1 4 2 ] m 1 T'(iNS«M^lflTFT 1 0<9ffi«K* 



(26) ^^9-116167 

5 0 

* y-x • h M yffl$ in. 121 co*?«NS<^)K 
iftlHlS8fflTFT2 OCOfijiJ^y-X • KM >m&2 1 
1. 22 lcOS$iD«<gSLTftl.. mZ-tiNWCT) 
MfflTFTl ocoiSMS.V-x ■ KMyf«i 1 
1, 1 2 l<D££* { #j2;umT'&6<W;:#U NMOffi 
K)llI»fflTFT2 0<0(SiiSy-^ • KM >il$2 1 

I. 2 2 lOftSfcfcfcl. 5wrati>l». 

[0143] &z*m\vm&m7mm&pmcvm>® 
&m&mhy>i;x?<?>i&m.v-x- hh 

bp*>h i <r> pm.<rmmmnwT f t 3 0 tofiagjgv-x 

• h'W V««3 11J 2 l»*3£NM<«i&0Jf& 
JflTFT 2 0Wfiiagy-X • K M yffii£2 11.2 
2 1<r>g : ZlzMLXn<mfeLX$>Z>. fztZ-tfNWO 
»[HlS5fflTFT2 OcOffijUSy-X • KM >m®2 

II. 221 cofi$*«^ i . 5umxntni. pm<m 
m®&mTFT3oco{8ffimv-xmm3 1 i<os§x 

tf®^KMyfB$3 2 1<9ll$l±i&0. 8^mtS 
FT2 0T1ff^L<{i®iiUSy-x • FHyg«2 1 

1. 22 1O£$£#j0. 8#»ii>2//m{C^£U PS 
<D8a&E8&fflTFT3 OTttffittSV-X ■ KM ^fl 
$3 11. 3 2 l?>ft££ft0. 5KUmtl£t 

s . w.izzco3&TTNm.<7>mi>®8&mT f t 3 0 £*$ 

(tSffilgSy-X • KM y®«3 11.32 icOfi? 
^PS<0ffill)|BISSfflTFT2 OtfcW^fiSSy-X • 
221Wft$tMLT»l. 5fg 

*^^3flg*-c'^KHtci^^s{f. asw-cws. * 

30 fcm4^@<0CMOS TFT-Ct>^l^ffi<0 

tr^*>2» m k ) omx-mw Ltzmmtf&mzti 

h. BP^LorN . WorN . LdiP . W D rP tflZXTOR 

0. 8g(LDtN -WDrN )/(LDrP -W D rP )g 

1. 25 

X'%h. tlt£l$. MT>>hffi*^. WDrN fcWDrP 
fc^L<-r5^* { J)i»^t(i. LDrN tLDrP 

0. 8^ LorN/Loip gl. 2 5 
40 $rjSfc-fJ:3tlS^-S. 

[0144] mzm 1 1 <* a tc. NSoasfflT 
fti ooffimKy-x ■ KMy^$i 1 1. 121 

SiOiraS|5IS8fflTFT2 0<^ffii@Sy-X ■ KM 
$2 11. 2 2 lc7)ft$i3j;^^^ii^ixLDtMLDD. 
WorNLDDkL. PS<?)IBil|SlS8fflTFT3 0cO<SigSV 
-X - KM>«$3 1 1. 3 2 l<^6§t5j;^«i^-e 

^L-FilLDrPLDD. WDrPLDDfc LfcfcSt. LpiNLDD. W 
PiNLDD. LorNLDD. Wd r N L D 0 $T . ]iXY^>^. 



( LpiMlDB/WpiNLOO ) S ( LDrNLDD/WDrNLDD ) 
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5 < ( LDrNtDD/WDrMIDD ) / ( LDrPLDD/WDrPLDD ) <3 . 0 



[0 14 5] ZCOXo tZffi& Lfc&T F TCfcJtSffiS 

fc»K®£. mi 8tij:xmi 9t^-r. his 

fctt, LDDfi|J6<0NSOTFTtfcftl.ffiiSSV-X 
• KMy^Oft$fc*vmc£i:tf)W&£ISglL2 8 
T'iSU LDDffij&cOPS^TFTtCtJJtSfijigy- 10 
X- KM>fH#co£$fc*ym^fccOPI&£0§8L2 
9-CSLT&S. ZZX'ffl&!£V-Z- FW>fW) 
^!B)igS<iPa&U c NS«7)V%i t ix<OTFTTt*«)2x 
10 1! cm-3iUfcl>. TFT^**^»MX*JiW 
/L = 10/10 (jum) T'S>*k V-X- KMy« 
BiVds = 5VT'fcO. ^-MffiliVgs = 10V 
T'«>l>. ^B&ftSa^JfUf. T F T T'(i P WRTfN 

^oS^iitfll NfiS>TFT(C*Ht4fiiaV- 

X • K M y^«C0S§ £ PSOT F TtCtJttSiSiSK 

[0146] — #0 1 6 lZi± L D D^ji<0NSOT FT 
fciJtt&fEa&Ky-X ■ KM >ffi®<7)£:Zt*y U- 
?«8U:OHft£3gKL3 0?*U LD Digit?) PM 

oTFTt=fi»t*fiaKv-x- km ym&>&2k 30 
.r-c. ffiitgy-x ■ km >iRw^Ftmasi. p 

WgdStimw^tlCOTFTX'h. »2X 1 0 18 cnr 3 
fcLT&S. f-+*/PtMX*ttW/L= 10/10 
m)TJ>0. V-X- KM ymffi«Vds = 5VT& 
9. y-b«EEVgs = OVC25*. .Tcot&fttSSifcJ: 

[0147] zffm&^9m&&Mm£m»hti 40 

4 T ? T 4 7* V K U ? XS«T*«#T F T £ L D D fftft 
KLT*&,Ii:fcill£T. NMWl[ij|llSSfflTFT2 0 
Offla&gy-X - KM ^fg$2 11,22 1<7>£££ 
Nffitf>H3B8TFT 1 0?)ffiSJgy-X - KM 
111. 12 10g3J:9t>fi<££L?3rD« toll 

1. 1 2 lOgS (±ftld>4 2. 5/zmg.ffiT-^rS., £ 
oLKW&RWLX. H2 0fc«»L4 2T«^J:d 
fcNffl^)B»0BfflTFT2OO5ry«8B4+»** *50 



fflT F T 1 0 <T>* 7 'J -?QSB;iMtt>T'h3 < *o TJg 
5. L*&P£OWiIBJ8TFT3 0OttS&y-:*. 
■ KM y®^3 11.32 l£7)fi$£NMc0ira!j[IIjffi 

jBTFT2 0<7>ffii&gy-x • HWyi«2ii, 2 

21</)^3J:0t.S< l/C#9, -£«0<S»i£j0. 5*>£> 
ljumSKT4r&. ClixtCj:>)H2 0tC^t*aL4 4T'* 
•?£ 3tCPM«0S!iftlHlKfflTFT3 0<O*>-«5g*iNa 
<7>8!S)IIIBfflTFT2 0a:*>«8U:H9*>l'<A'&'C 

xeB^SB»fffc3W=Wrv*. U>i>PS>tf>TFT 

[0 148] £*l*-OT> 

iiHBT'*±NSoH*fflTFTcoiSfflKy-x ■ fmv 

iStte>&3£2jum2:U NSiOlKftHlSSfflTFTcofi 

fflTFTOffiSJgy-X • KM >igi£<9JiS£NS?) 
B»0»ffiTFTOttiMEV-X • FHyttWS 
J:9*<R5&&£-WUf* BWWtfcfcltiTF-rat 
7 'J -?«gS<7)ffiMfc , UMilBtffc&tt-S T FTcojT 

^mss^is^fc zmxmLx-% 4. xNsoigijiiiB 

fflTFTC0ffiig«y-X- HHHWOftS^O. 8 
-2. 0;umi:U PS<^BKillBfflTFTOffiaKy 

-X ■ KM y»JS<0^$$rO. 5—1. OjumfcLT 

PM«lS!)lHlBIBTFTc7)fii8Jgy-x • KM 
yffl«<o*$ £ NScoiMHUBfflT f T«ofiiasy-x 
- HM>««©SSJ:9»<ajELSi-«Uf, W 

PMcoraftEfSIHTFT^ffiJigEy-x ■ KM>iaK 
«)ftStNa«B»HBfflTFTOlBMEy-x- HP 
-r>«W^>fiSt=«LT»l/3*»i?>»l/l. 5ffi& 

[0149] (*mkr>m5BM) *3MB®iB5«(lf 
<i#LDD TFTOttt^iiSV-X- FM^I 

[0150] 4%^>iKA%^ISir^-r a 7*v K U 
^^3HR±t8»HBa«:«*S tvc MO S Eg5£18l£ 

>i?x9t. mm®®izBf$.$titc& 1 #ma«oH^ffl 
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mmowmmmm h ? yvx ?mr% i mwm<mm® 

hw&omizti ix y- btmmit txfm-t m 
fttz&msiv-x ■ kww ymmztiii &ld ommi 
*r lt t> o . s& i mwmvmmmm® y ? yfx? am 
^v-xyva ymmn^zam i mwmemmM 
mmmh^y^x^<mmmv-x - Yvjymm 

mmv^yisxfiz&mi&mLV-x ■ kw>«k 
ay^wmmm i mwmommmffimmm Yyyisx 
9izt5w&ffiB)Mv-x ■ yva ymmco^mn&miz 
tmLx&<jiL^xm. ztizmizm^xMrftmz 
%t5zzximimw£t:umtLm2mm 
mzpwtLxwm-&tf. amzco^nxmimmm 
*pmtLm2mwm$:umtLxkLxi>&\,\ 

[0151101 TiiNMcOMfgfflTF T 1 OcOffiiftK 
V-x - K W yffi£l 11.12 lcr>&2teNmtm 

®mmTFT2ocommv-x ■ k w ym&2 1 

1. 2 21Oft$J:0*<lg«LTS>2.. CTttfNSW 

B^fflTFTiotofiiisy-^- visjymmi 1 

1. 1 2 ie^RS* { ^2^mT*S>ScO{c^L. NSUOgg 
iJle|S&fflTFT2 OiOfiitJgy-X • YV*yffi&2\ 
1. 22lC0||3tt*n. 5jumT'S>i». IHSfcNStf) 

BsttJflTFT i OtctJftSffijgSV-x ■ yva ymm 

111.1 2 l^ti£!l?JilK<±NaiOiBS)lll!f&fflTFT 
2 OKfcJt&ffii&gV-X ■ F W y^2 11.22 

i coT-mm&^im Lx&<m&Lx&&. -mtt 

T«NS<OBSfflTFT 1 OtOfiigSV-X • K W > 
mmi 1 1 . 1 2 l£fcW6**«8!liftK£#>0. 4 x 1 
0i*cm-3iU NM^ra0g&JflTFT2OCDffiigK 

y-x • fw ym&2 ii. 221 tfctts^a^i 
[0152] mz*mfrm&&^mipmmm® 

MmmmhyyiSxfaMWlgzv-x ■ YVAymm 

ii. 321 ai^t^wmmmnfmm, Yyy-jx 

^cO<£fflKy-X • YVA yffim2 11. 2 2 1 COfi? 

FT20OfflSaSV-X- FW>-|i«2 11. 221 
OSStfftl. 5*nnT*r<ttf> PSkOlgiMIlS&fflTF 

t 3 o <9ffi«gy -x«« 3 1 1 toft s &tfffi?§g K U 
Dmm^zaymmi. um<7)mi®ffimTFT2ox' 

m L<\tim£V-X ■ FM yffl£2 11. 2 2 1 
<D£S£ft0. 84>62jumlcR£U Pffitf>iglSlHlS& 

fflTFT3 o-mffla&gy-x • km y^3 1 1 . 

321Oft;*£#70. Sa^ljumfc^g-fa. HlCI 
^ffTT-NM«OSgil[HlSSfflT F T 3 0 fclfctt !><Si&£ 
y-X • KM y^«3 11. 3 2 1 OftS * PSUOSE 
I«fflTFT2 0fcfc»t6<£$SJgy-X- KM>« 
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$2 11. 2 2 10ftSfc»LT*SH. 5fefrt>m& 

£T<7)mizmfei-&\f. mmxr&&. x*»wcii 
PSosg»iigffifflTFT3 0coiSjagy-x- KMy 

®i£3 1 1 . 3 2 1 KfcltS^ifeligJg*. NMcO^Sj 

mmrFT20(oi&m.v-x ■ km>««2 1 
1.221 tz&v&T-mmmizitLxn<Wi5ZLx$> 

h. tzhUX. NMtfO«llHlSSfflTFT2 0T'«. ffii§ 
&V-X ■ KM ym®2 11. 2 2 1 (n^msW&t: 
&0. 7X 10 18 cm-3(C^£LT*&cOtcMLT. P 

io soaasisis&fflT f t 3 o T-{±. ®i§sy-x - ku-t 

yf«3 11. 32 10^l#fei&K£#j5. 0X10 18 

ft 3 o iz&i-r&immv-x - km y®«3 1 1 . 

3 2 1 (ttmm££ NStOlSfttHlS&fflT F T 2 0 fcfe 
tt&ffiilgy-X • Kl^-f y®«2 11.2 2iavm 

fes. Kamsmmcuos TFrx'hm\mm<r> 
temiiz&fr&uj r^h) (r>mxmmLtzvmim 

mZtlZ. ID^LDrN . WDrN . LDtP . W D tP ^UlT 

20 CD5S0. 8^(Lotn ■ WotN ) / ( L Dl p • W Dl p ) 

g i . 2 5 smfcr&mnx'fotm. y-h^mw*? 
yx*m&x-*z>. mzHmmsmfommmvyyi; 

it-f^LDrNLDD. WDtNLDDtL. PS<0|g»Il|f8ffl^ 

Yyy=Jx?coimJ&V-X- HU^f ym®cr>£Zi5£ 

t^flSjr-eil-e^LDrPLDD. WorPLDDt Utfc^C. L 
DtNLDD. WotNLDD . LdiPLDD. WDrPLDD^ 
1. 5< ( LDrNLDD/WbrNlDD ) / ( LdiPLDd/W 
DrPLDD ) < 3 . 0 

30 co^si^LT)gi.ifc^'a^tv\ zoT&mizm 
*ymc*ffiz-. m<&fizy-Y®m.>< ; 7yxi)imti&fr 

[0 1 5 3] =5rt>m5McJ*ftSLDD^S^t± 
(m4^{Cj*ftl,LDDft) t^-ri>„ XLDDM 

me) cw. 

[oi54] (*!%t5j<7)S6^® ) ^mmmmmt 
nmaxifpmfmm v yy^x^iz x <o c mo sm& 
i)mfcztitzwmmmimizmtz>. zzxamn 
40 ^•mi l zNm<mmYyy> ; x^(7M^mv~x - y 

DtNLDD L. P^(7)»M h 7 y^'X^COffii^y-X. ■ 

HL^f^^^ft^tJilfiliSr-efL-ftLLDrPLDD. W 

DrPLDD fc L^rt^t. LdiNLDD. WDrNLDD . LDrPLDD. 
WDrPLDD(i. 

( LDtMLDD/WDtNLDD ) ^ ( LDtPLDD/WDrPLDD ) 

50 [0 15 5] ^^ittBflL-C*)t«»CLDD TFTW 
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/l«fc L D D«K£SB*-& L D DfilJi;c7)S*T'^r 
h . -#PS^»S{;»NM<om£ J: 0 i>ffiv^i» 
<3!B*8Wfc: PITF TWf-^v y *;H£ijttt NST F TO 

•cjic ^+ y^fvm&mm: l d d jsstoffls tr 

fl«ti«Tt*. Pfi«MKIIBJHTFT3 0"tti£ 
3 LTfflaftffiV-;*. • FM yfRM3 11. 3 2 1 fcfc 
»*4ttffl^NfflJ:»)«>/Jv&<s8r4ai. PSTFTO* 

ymssfcNaTFTo^-ymcssr^y^-t'fx&M 10 

*c7)iaT(5«3r|3|^i: Lfcm*£9tt<!B3|E*0>'?&*. 

DrN . LDrP . WDrP A» 

0. 8^(LDrN "WdiN )/(L D rP -W Dr p )g 

1. 25 

hfc«Si:Jft»). J:0JWBStllifcCMOSWRi|s* 

ttwi*^. Jv*m»!B*>^£^£;b#&*i>«r 

il^«*WRI«l«Mli:H-k Ufcfilrlf*7-t:>y Mft 
[0156] ±JBi:M«c7)SS«LDD TFT£JBV> 

■SEWMTCC MO S |§IKfr«|£t&m 1 SimSfc <fc im 30 
M?^J 1 WBSaffiRffliHI b yy^xft £W 

l . mmm^mmm vyy^x^ax x/mmmmm h ? 

yisX9liV-x- FHytWW)9%. y-h«B© 
gy-X- KM >««Mi4LDDlBli:«-jTl 

Sy-x- KWyfiiii. 1 2 lcoft^tjitxna 
£-Hi-?;ftLpiiiDD. WpiitDD £ L. SSl^mMO&B) 
EHMlflK h y > i?X9<?)1&m.V-X ■ H M 40 
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